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Chairperson:  Anna M. Prentiss 
 
  New excavations at the Bridge River Site were conducted over two seasons (2003, 
2004), collecting over 16,000 artifacts, of which about 4,000 were from dated contexts.  
These dated materials were used for a materials study to look at settlement patterns, trade 
and prestige.   
  The Bridge River Site is located in an area of complex geology that contains many 
unique and valuable resources for the prehistoric and the present.  The accreted terranes 
are a series of land extensions created by buoyant rocks (island arcs) carried by the 
subduction zone and accreted or added to the main continent.  These accreted terranes 
collided with the continent and were not subducted below ground because of their lighter 
rocks.  They also caused mountain building and complex faulting and folding.  They are 
the source of many different useful materials, some quite rare.  Nephrite jade and steatite 
are some of the rare minerals common in the Bridge River area and are part of a 
groundstone industry.  These are important prestige materials, but it appears that salmon 
was the principal industry, providing food for the inhabitants all year around, with a 
surplus for trade. 
  The growth of the village from Bridge River 1 (1797-1614 cal. B.P.) through Bridge 
River 3 (1275-1261 cal. B.P.), and then the abandonment and final occupation during 
Bridge River 4 (610-145 cal. B.P.) was demonstrated by the radiocarbon dating of the 
housepits.  It is also supported by the increase and decline in the number of artifacts 
recovered at the site, which follows the pattern of growth and decline. 
  The diversity of the occupation periods is uncertain.  Richness indicates that diversity 
may have followed the growth and decline of the village, but the evenness could not be 
determined.   
  Large pithouses were thought to be occupied by higher status individuals and groups, 
and should reflect that with greater prestige materials and items (Hayden 1996), but the 
data shows medium sized houses as having the greatest amount of prestige materials.  
That may be the result of the greater number (23) of medium sized houses than the large 
ones (6). 
  Since no housepits were fully excavated, small sample sizes can make results suspect.  
More excavations will give us larger, more reliable sample sizes, but the growth and 
decline of the village will probably be supported. 
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CHAPTER 1: 
INTRODUCTION 
     The Bridge River site (EeRl4) is located several kilometers upriver from the 
confluence of the Bridge River with the Fraser River and is a prehistoric pithouse village 
of about 80 housepit depressions and over 150 external pit features.  It is one of many 
pithouse villages in the Mid-Fraser Canyon and one of the best preserved (Figure 1.1).  
The terms “pithouse” and “housepit” refer to semi-subterranean winter dwellings, the 
difference being that “pithouse” refers to an intact dwelling, and “housepit” is the 
depression in the ground after a pithouse has collapsed or been destroyed (Stryd 1973).  
Housepit sizes are important mostly for social implications, and have been described by 
Stryd (1973) as occurring in three sizes:  large, medium and small.  The horizontal 
dimensions exhibited three modes that correspond to size category:  large with 
dimensions of 15 meters or more, medium, 10 and 15 meters, and small at less than ten 
meters (Stryd 1973).  Only large and medium sized housepits were found at the Bridge 
River site.  No small sized housepits were detected (Prentiss et al. 2004).  In contrast, the 
Keatley Creek site (Figure 1.1) has small housepits, though they do not contain the 
organic and charcoal buildup like larger housepits that were occupied for hundreds of 
years (Hayden 1997). 
     The people of the Bridge River site used many materials on a daily basis, some they 
procured locally and some through trade.  The materials the Bridge River People used 
helped develop practical and prestige technologies.  Practical technologies are meant to 
solve practical problems of survival and basic comfort (Hayden 1998:2).  Prestige 
technologies create artifacts meant to display wealth, success and power, though they 
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may be capable of performing practical tasks (Hayden 1998).  Most of the materials used 
were organic, such as wood and plant fibers.  The coastal Ozette wet site, because of its 
excellent organic preservation, shows us just how much organic material was used.  Huge 
amounts of wooden items and basketry were preserved when several houses from a 
Makah village along the Pacific Coast were buried by a mud slide (Ames and Maschner 
1999).  This kind of organic material is usually not preserved at archaeological sites, and 
was not preserved at Bridge River.  Instead, the rocks and minerals were preserved.  
These were made into tools that were used to make most of the other items.  The data 
from those lithic materials were used for this study. 
Research Questions 
     The purpose of this thesis is to examine the lithic material types found during the 
University of Montana 2003 and 2004 excavations for patterns within the village and for 
patterns of regional land use.  The presence of different materials can give us information 
about what the occupants of the village were doing and where they were going, or who 
they were trading with.  The area around Lytton-Lillooet (Figure 1.1) is known for its 
abundant minerals suitable for making prestigious groundstone items, including nephrite, 
steatite and serpentine (Emmons 1923; Leaming 1973; Teit 1909).  Other igneous rocks 
were ground into tools such as mauls and bowls, some of which were prestige items 
(Hayden 2000).  Slate was also ground into tools at the Bridge River site (Mandelko 
2006).  Nephrite and steatite are relatively rare minerals, and it is unclear whether they 
were trading mostly manufactured goods or the raw materials.   
     This thesis will test several hypotheses concerning the formation and continuance of 
complex hunter-gatherers in the Mid-Fraser Canyon area of British Columbia: 
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     Hypothesis A, as proposed by Prentiss et al. (2006), states that the early Mid-Fraser 
Canyon settlement pattern was less dense in population, and more scattered across the 
landscape.  Therefore people should have had wider access to various Mid-Fraser raw 
materials.  Late Mid-Fraser Canyon settlement was increasingly packed.  Packing is 
where people concentrate into a small area such as a village and tend to lose some 
mobility (Prentiss et al. 2006).  Therefore access to raw materials should be reduced as 
packing increased.   
     Hypothesis B, following Hayden (1997), states that people living in large Bridge 
River houses should have wide control of land and large trade connections.  Thus, despite 
packing they should retain highest diversity of raw materials throughout sequence. 
     Hypothesis C, also from Hayden (1997), states that large houses reflect higher ranked 
groups, and that large houses should remain the highest status throughout the life of the 
village.  The smaller housepits that were probably occupied by poor people should 
contain few prestige items and more remains of poorer food.   
     Tangential questions of interest are:  Why is there such a variety of rocks and minerals 
in the Mid-Fraser Canyon area and not in other areas?  Nephrite and steatite are relatively 
rare minerals.  Yet, nephrite and steatite are found throughout the Pacific Northwest.  Did 
it all come from the Lytton-Lillooet area?  And was there social inequality at Bridge 
River, and did it change over time? 
Significance of Research 
     New excavations at the Bridge River site during field seasons 2003 and 2004 provide 
data that gives a new look at the Bridge River site and Mid-Fraser Canyon area life ways.  
The variety, distribution and quantities of materials procured and used may give us an 
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idea of the social stratification or ranking of the populations because some materials were 
considered prestige and were not universally distributed between groups or pithouses. 
     We may also be able to tell how the social structure changed over time.  A major goal 
of the excavations was to date the successions of habitation and provides a time scale for 
analyzing.  No other pithouse villages in the Mid-Fraser Canyon have been dated as 
thoroughly.  The dating provides a sequence of occupations like windows into the past.  
The locations and dating of housepit features and sediments can give us an idea about 
how the village was arranged, how many pithouses were occupied at different times and 
how many people were present.  This study of the recovered materials may tell us about 
interactions between groups, especially in terms of distant materials.  For example, 
obsidian was probably traded (Carlson 1994).  The study of the geology of the area may 
also answer why there is such an abundance of rare minerals for making prestige items in 
the Mid-Fraser Canyon and not elsewhere, and how much specialized groundstone 
industry was present. 
Thesis Outline 
     This section describes how this thesis is laid out.  Chapter 2 discusses the environment 
and the prehistory of the Lillooet area and the cultural chronology of the area.  It also 
describes the Bridge River site and its occupation periods.  Chapter 3 discusses the 
geology of British Columbia from its formation as accreated terranes, and the geology of 
the Mid-Fraser Canyon area and how it was formed and modified by water and ice.  
Chapter 4 provides a more detailed look at the materials found at the Bridge River site 
and how they were used.  It also describes mineral deposits in the area.  Chapter 5 infers 
social inequality and its ties to the raw materials found at the Bridge River site.  It also 
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includes a more in depth look at prestige materials and has an ethnographic example of 
prestige in the Pacific Northwest.  Chapter 6 contains an analysis of the variability in the 
materials found at the Bridge River site.  Testing hypotheses using raw materials is the 
focus.  Chapter 7 discusses results and answers questions about prehistoric aboriginal 
cultural patterns and lithic raw material use in British Columbia, the Mid-Fraser Canyon 
area and the Bridge River site.  It also contains a discussion about the obsidian trade.  
 
Figure 1.1 Map of Mid-Fraser area of British Columbia showing pithouse village sites 
(adapted from Hayden 1997). 
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CHAPTER 2: 
ENVIRONMENT AND PREHISTORY 
     This chapter is a brief overview of the environment of the Lillooet area, the late 
cultural chronology, and the Bridge River site based on radiocarbon dates of the 
housepits. 
Environment of the Lillooet Area 
     The Lillooet area is a semi-arid area in a region of high relief that varies from 3000 
meter peaks to deep valleys (Chatters 1998:29).  It lies in the rain-shadow of the Coast 
Range and has 25-30 centimeters of average annual precipitation (Pokotylo and Mitchell 
1989:81).  The Cascade Range also forms a rain shadow across the southern part of the 
Plateau (Chatters 1998).  Moist air from the Pacific rising over the mountains looses 
much of its moisture.  It cools and falls as rain or snow on the west sides of the ranges.  
As air flows over the crests of the ranges, it dries, forming a rain shadow (Chatters 1998).  
Many different habitat types or zones have been recognized in the area and are generally 
related to elevations (as higher elevations receive more moisture).  Alexander (1992:47) 
lists seven major zones, starting with the highest elevation:  Alpine, Montane Parkland, 
Montane Forests, Intermediate Grasslands, Intermediate Lakes, River Terraces and River 
Valleys.  The amount of precipitation, the temperature, and whether the precipitation falls 
as rain or snow determine the distribution of species and communities of plants (Chatters 
1998:33).   
     Climatic changes can shift the zones of plant and animal communities.  Warm climatic 
periods cause droughts with increased forest fires, which open up forest zones for grass 
and berries, but produce areas of high erosion and stream silting that can reduce fish 
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populations (Chatters 1995).  The food resources available to the people of the Lillooet 
area was heavily influenced by the climate, and drastic changes in climate may have 
reduced food resources, necessitating changes in food procurement or abandonment of 
the area.  Hayden (1997) has described the area as high relief with steep, dangerous talus 
slopes and cliffs, with climatic extremes in summer and winter.  The inhabitants of the 
Lillooet area spent the cold sub-zero winters in their semi-subterranean pithouses, and 
then moved up into the higher elevations with warmer weather to hunt, gather plant foods 
and collect lithic resources (Hayden 1997).   
Cultural Chronology of the Lillooet Area 
     The chronology of the Plateau has been divided into three broad archaeological 
periods:  Early (11,000-7,500 B.P.), Middle (7,500-3,500 B.P.) and Late (3,500-200 B.P.) 
(Stryd and Rousseau 1996).  Sanger (1967) built one of the first chronologies using 
radiocarbon dating of samples from the Lytton-Lillooet region.  It has been revised 
several times; the most recent by Rousseau (2004) is used here.  It is the Late period that 
encompasses Richards and Rousseau’s (1987) Plateau Pithouse tradition that is of 
concern here.  The Late period has been further divided into three horizons:  Shuswap 
horizon (3,500-2,400 B.P.), Plateau horizon (2,400-1,200 B.P.) and Kamloops horizon 
(1,200-200 B.P.).  Figure 2.1 shows general tends over the last 8,000 years in the Plateau 
region.  In constructing that chart, Rousseau (2004) did not use calibrated dates, but 
because of the long time period and relatively recent occupation, I expect that a revised 
chart using calibrated dates would not differ significantly.  Clark (1979) states that 
uncalibrated radiocarbon dates older than 1000 B.C. are systematically too young, and 
the difference becomes greater when dealing with dates older than 3,000 years. 
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Shuswap Horizon (3,500-2,400 B.P.) 
     The Shuswap horizon is the earliest cultural horizon that is fully associated with the 
Plateau Pithouse tradition.  The pithouses averaged of 10.7 meters in diameter with side 
entrances, internal storage, central hearths and cooking pits (Richards and Rousseau 
1987).  They used a wide variety of food resources, but hunting is considered to be more 
important than salmon fishing during that time, and the projectile points were likely used 
for spears and atlatl darts (Richards and Rousseau 1987).  The presence of dentalium 
shells indicates that there was trade with the coast.   
Plateau Horizon (2,400-1,200 B.P.) 
     The Plateau horizon is thought to be a time of changing climate from cool, moist 
conditions to the warmer, dryer conditions typical of today (Hebda 1982).  Pithouses in 
this horizon varied in size, from small, to medium to large, with a tendency to be smaller 
at the earlier and larger in the late part of the horizon (Lenert 2001).  They contained a 
central hearth, storage pits and entrances on both the roofs and sides (Richards and 
Rousseau 1987).  Projectile points were mostly for atlatl darts or spears, though arrow 
points show up in that latter part of the horizon (Richards and Rousseau 1987).  Increased 
focus on salmon and an increased frequency of prestige items appear in this horizon 
(Richards and Rousseau 1987).  Also in the later part, the “Big Village Pattern” arises 
around 1600 cal. B.P. where pithouses are organized into communities (Lenert 2001) and 
the population was at its greatest.  It was aggregated and probably had the highest degree 
of social complexity as defined by Arnold (1996).  
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Kamloops Horizon (1,200-200 B.P.) 
     The Kamloops horizon was similar to the Plateau horizon but with small Kamloops 
side-notched arrow points for bows as the primary hunting tool (Rousseau 2004).  During 
this time, most of the pithouse villages in the Mid-Fraser were abandoned.  Of the several 
theories for the canyon abandonment, a reduction of salmon resources seems the most 
likely.  But the decline in salmon raises its own questions.  Hayden and Ryder (1991) 
have suggested that one or more rock slides had occurred at the Texas Creek landslide 
area reducing the salmon run.  While those slides may have lowered or stopped the 
salmon harvest for a year or two, it is more likely that a combination of events including 
resource stress and climate that caused the village abandonments (Kuijt and Prentiss 
2004). 
     A groundstone industry became important at this time and may point to a flourishing 
trade as seen by the groundstone artifacts distributed across British Columbia, the coastal 
shell beads found inland, and a general increase in prestige goods (Richards and 
Rousseau 1987).   
     Pithouses were similar to the previous horizons with hearths, storage pits and roof and 
side entrances (Richards and Rousseau 1987).  The prehistoric horizons end at around 
200 B.P. with European introduced diseases and trade goods changing the entire Pacific 
Northwest and the Interior Plateau.  
Fraser River Lillooet (Stl’atl’imx) 
     The indigenous people of the Bridge River area are the Stl’atl’imx people and are 
considered part of the Interior Salish (Kennedy and Bouchard 1990).  There are two main 
dialects, the Upper or Fraser River Lillooet, who are typical of Plateau cultures, and the 
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Lower Lillooet that are more similar to Northwest Coast societies (Kennedy and 
Bouchard 1990).  The Upper Lillooet were defined by the Canadian government as five 
bands:  Pavilion, Fountain, Bridge River, Lillooet and Cayoosh Creek bands (Kennedy 
and Bouchard 1990).  The Fraser River Lillooet were dependent on salmon and had good 
access to that resource at the confluence of the Fraser and Bridge rivers where there are 
rapids.  The food resources in the Plateau vary considerably, and the bands that had 
access to more open and varied country were less dependent upon salmon and would be 
less impacted by a salmon shortage (Kennedy and Bouchard 1990).  Trade was directed 
mostly to the south and west as the Chilcotins to the north were generally hostile 
(Kennedy and Bouchard 1990). 
 
Figure 2.1 Graphic representation of general trends in Plateau prehistory, dates not 
calibrated (from Rousseau 2004). 
 
The Bridge River Site 
     A major goal of the University of Montana 2003 and 2004 excavations at the Bridge 
River site was to date as many housepits and external features as possible.  This could be 
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used to build an occupational sequence for the life of the village.  The first archaeological 
work at the Bridge River site was by Arnoud Stryd in 1974.  In 2003, Guy Cross of 
Terrascan Geophysics and the University of Montana field school used geophysical 
methods to identify subsurface anomalies where datable material might be.  Remote 
sensing was used to reduce the amount of excavation.  Electromagnetic conductivity and 
vertical magnetic gradient surveys were combined with a high-resolution topographic 
survey to create a map of the site showing the anomalies.  Many of those anomalies were 
fire hearths and burned timbers on the last occupied floors of the pithouses.  Charcoal 
samples from the excavations of the UM 2003 and 2004 field seasons produced 77 
radiocarbon dates (Prentiss et al. 2006).  The excavation units were 50 cm squares located 
above the anomalies and returned dates at 55 of the 58 houses tested.  The dates clustered 
into time sequences with breaks significant enough to define a series of occupation 
periods (Markle 2005).  However, it appears that the village was continuously occupied 
from Bridge River 1 (1797-1614 cal. B.P.) through Bridge River 3 (1275-1261 cal. B.P.), 
and then abandoned until the final occupation Bridge River 4 (610-145 cal. B.P.) 
[Prentiss et al. 2006].   
     One early date (2538 cal. B.P.) called Pre-Bridge River came from Housepit 30 
deposits.  It contained only 11 pieces of lithic debitage and was not used for this study.  It 
is unclear if it should be included as an occupation; it may have been old wood or some 
other natural event. 
     The village was thought to have been established during Bridge River 1, with 
radiocarbon dates showing seven occupied pithouses (Prentiss et al. 2006).  Drought 
conditions occurred then and likely suppressed the salmon fishing in smaller rivers and 
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streams, and increased the importance of productive fishing locations within the Mid-
Fraser Canyon (Bochart 2006).  Drought conditions cause extensive forest fires which 
expand open areas beneficial to ungulate populations and roots and berry harvests. 
     Radiocarbon dating shows 17 housepits occupied during Bridge River 2 (Prentiss et al. 
2006) and it appears to be a transition period to a cooler and wetter environment (Bochart 
2006).  While still quite warm and dry, the number of occupied pithouses had more than 
doubled from BR1. 
     Bridge River 3 was by far the most populated.  Radiocarbon dating has shown that 29 
pithouses were occupied during this period, but with possibly as many as 40 occupied 
during the period (Prentiss et al. 2006).  Cooler and wetter conditions prevailed during 
this period, and that would have increased salmon populations and decreased ungulates 
and roots and berries (Bochart 2006).  This increase in fish populations likely benefited 
the large villages and allowed a surplus economy to develop.  But this prosperous time 
was short lived, as dating has shown that at the end of this period the village was 
abandoned for about 600 years (Prentiss et al. 2006).  The absolute cause of the 
abandonment is still unknown.  As mentioned earlier, Hayden and Ryder (1991) have 
proposed that a landslide (mass wasting) at the Texas Creek slide area could have 
blocked the Fraser River creating a dam with a lake and falls that decimated the salmon 
population.  The Fraser River carries a high sediment load, and if blocked, it would create 
lacustrine sediments that may be datable by stratigraphy.  Kuijt (2001) has pointed out 
that the sediments overlaying the North Lillooet site (EeRl-12) that are the principal 
evidence of the dam and lake are not typical lacustrine sediments, but are more like 
fluvial sediments.  However, while Boggs (2001:299) describes deep lake deposits as 
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typically fine silt and clay, gravelly sediment may be present near river mouths and along 
the shores where alluvial fans extend to the lake edge or into the lake.  But other 
landslides have shown that those dams are short-lived, with most failing within one year 
(Ryder et al. 1990).  And there is other evidence arguing against the dam and lake theory, 
such as the lack of evidence for mass migration out of the affected area to other areas, 
including conflict from a mass migration (Kuijt 2001).  Kuijt (2001) also brings up the 
general decline in large pithouse villages elsewhere in the Plateau and the southern 
Northwest Coast, and the founding of some new ones at that time.   
     It is probable that terrestrial warming caused a decline in salmon availability, and 
those villages heavily dependent on salmon runs could not be sustained like villages that 
have better access to hunting and plant gathering (Prentiss et al. 2006).  Keatley Creek is 
thought to have been occupied longer than Bridge River because of its access to better 
hunting and gathering grounds (Prentiss et al. 2006). 
     The final occupation period at Bridge River (BR4) had 13 housepits (Prentiss et al. 
2006).  It was likely reoccupied because of increased salmon associated with the Little 
Ice Age (Bochart 2006).  Floor deposits are thin for this period and may represent shorter 
occupations of the houses (Markle 2005).   
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CHAPTER 3: 
THE GEOLOGICAL SETTING 
     This chapter discusses the geology of British Columbia from its formation as 
accreated terranes and the more recent geology of the Mid-Fraser Canyon area and how it 
was formed and modified by water and ice.   
The Origin of British Columbia 
     British Columbia, Canada, has a very complicated geologic history.  Beginning with 
the breakup of the Rodinian supercontinent some 750 million years ago, this continent 
went through a series of geological events (Mathews and Monger 2005).  That breakup 
opened the ancestral Pacific Ocean and created the ancient western margin of the 
Laurentinian continent flanked by oceanic basalt.  We will later call it North America, 
and that ancient coast is now embedded in the Rocky Mountains (Mathews and Monger 
2005).  About 550 million years ago marine sediments began to be deposited as carbonate 
shelves on the Laurentian trailing margin (Alt and Hyndman 1995).  Subsidence then 
caused a marine transgression depositing thick sedimentary rocks over much of the 
western part of the continent (Alt and Hyndman 1995).  Pangaea, a later supercontinent, 
began to form some 300 million years ago. It broke up about 100 million years later, and 
North America moved westward along a subduction zone (Mathews and Monger 2005).  
A subduction zone, where one plate overrides another had formed off the west coast 
(Figure 3.1) [Mathews and Monger 2005].   
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Figure 3.1 Subduction zone showing steam and magma rising to become igneous plutons 
and volcanoes (From Alt and Hyndman 1995). 
 
     At 180 million years ago Cordilleran mountain building began, and island arcs began 
migrating toward and colliding with the continent to become accreted terranes (Mathews 
and Monger 2005).  Accreted terranes are small continents and island arcs, similar to the 
Aleutian Islands that have become part of a larger continent (Thompson and Turk 2005).  
As those accreted terranes became part of the continent, they moved the coast about 500 
km westward and created much of what we now know as British Columbia (Figure 3.2) 
[Thompson and Turk 2005].  The accretion process stopped about 50 million years ago, 
though the subduction zone is still active (Thompson and Turk 2005).  Accreted terranes 
can be made up of volcanic and sedimentary rocks, and may have been partially 
composed of dacite, adding it to the continent (Barker 1979).  The island arcs that were 
accreted may have also brought carbonates with them in the form of atolls and reefs 
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(Boggs 2001).  Trettin (1964) states that the cherts of the Cache Creek Group are of 
radiolarian origin.  Radiolarian cherts are commonly formed in forearc basins, which are 
similar to an oceanic trench and are located between a subduction complex (rocks not 
fully subducted) and an island arc or continent (Thompson and Turk 2005).  Ryder 
(1978:924) found that the Upper Permian Marble Canyon Formation is partially 
composed of reefal limestone, and Riddell (1992) also found evidence of accreated 
terranes that were island arcs fringed by carbonate reefs.  During the Mesozoic the 
accreted terranes thrust Paleozoic rocks east forming the Rocky Mountains (Mathews and 
Monger 2005). 
 
Figure 3.2 Accretionary terranes in British Columbia (from Riddle 1992). 
  This subduction zone runs the entire length of North and South America and is known 
as the American Cordillera (Thompson and Turk 2005).  Subduction zones are known to 
create huge amounts of magma that contribute to the rich minerals of the Cordillera 
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(Thompson and Turk 2005).  During the Jurassic and Cretaceous Periods of the Mesozoic 
Era, granite batholiths formed accompanied by regional metamorphism, further changing 
the rocks (Mathews and Monger 2005).   
     Beginning about 55 million years ago in the Cenozoic Era, the Canadian Cordillera 
started to change to its present configuration (Mathews and Monger 2005).  Strike-slip 
faults developed and extension or stretching began forming grabens, which are down 
dropped blocks of crust flanked by faults (Mathews and Monger 2005). 
     At 45 to 35 million years ago, the Fraser fault became active, and at 10 million years 
ago basalt flows occurred across the Intermontane Belt (Mathews and Monger 2005).  In 
the Quaternary Period, there were still active volcanoes, and ice ages.  Currently we are 
in the Recent or Holocene Epoch, and the subduction zone is still active creating 
occasional volcanic eruptions and earthquakes. 
The Geology of the Middle Fraser Canyon 
     The areas of the Mid-Fraser River and the Bridge River-Yalakom River are fault 
zones, and many valleys are cut into faults which fracture the rocks and make them more 
susceptible to erosion (Ryder 1978).  The Fraser River Valley itself is the result of 
millions of years of fluvial erosion in the geologic fracture zone (Ryder 1978:56).  Faults 
on the east and west sides of the Fraser River near Lillooet bound a downdropped graben, 
block (Trettin 1964). 
     Glaciers were also responsible for shaping the country.  During glacial maximum, ice 
filled the area with only the highest peaks exposed (Ryder 1978).  Interestingly, Ryder 
(1976) found that during glacial maximum, ice flow in the Lillooet area was from west to 
east, away from the Coast Mountains where snow accumulated, and transverse to the 
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Fraser Valley.  This would have limited the scouring effect and could account for “the 
survival of pre-Fraser sediments on the valley floor” (Ryder 1978:62).  As glaciation was 
ending, it is likely that the ice began flowing with the local topography, and down the 
Fraser Valley.  Moraines were left along with evidence of short-lived catastrophic floods 
caused by collapsing ice dams and outpourings of glacial lakes (Ryder 1978:63).  The 
benchlands that make up the valley bottom are geologically complex and “are composed 
of river terraces, alluvial fans, kame terraces, ground moraine (till), and some small areas 
of bedrock” (Ryder 1978:58).  There has been little change in the area for the last 6600 
years (Ryder 1978).   
     The post-glacial landforms have been modified by fluvial aggradations due to the 
abundance of unconsolidated glacial sediment left by the last glacial period (Ryder 1978).  
The erosion was more active right after the end of glaciation, and has been slowing down 
as the unconsolidated sediments are removed and the rivers and streams become 
entrenched (Ryder 1978).  Mass wasting is also contributing to the modified landscape, 
with glacially steepened slopes and river undercutting.  Tributary creeks are also down-
cutting and many of the benchlands have deep gullies separating them (Ryder 1978).    
These benchlands are the main habitable areas of the Mid-Fraser Canyon and are where 
the ancient villages were located. 
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CHAPTER 4: 
LITHIC MATERIALS 
     This chapter investigates the lithic materials found at the Bridge River site in detail 
and describes what they were used for by the inhabitants. 
     Excavations at the Bridge River site during the 2003 and 2004 University of Montana 
field seasons collected over 19,000 artifacts; about 6600 were dated and provides the data 
used for this study.  Thirty-five different categories or classes of materials have been 
established for this study.  Forty materials were identified earlier, but some have been 
combined because of the similarity of the stone or because they have a common source.  
For example, soapstone and steatite were combined under steatite because there is little 
difference in the two and they are both made up of the mineral talc (Hurlbut 1971).  
Several types of jasper were combined, and also several chalcedonies, cherts and basalts 
because of our inability to distinguish differences in the rocks or their sources.   
Volcanic Rocks 
     Volcanic rocks provided abraders and pounding tools from the nonvitreous basalts, 
and various chipped stone tools such as scrapers and projectile points from the vitreous 
basalts and obsidians.  The debitage from the Keatley Creek site has been said to consist 
of two broad categories:  basaltic and other (Bakewell 2000).  The “fine-grained basalts” 
comprise up to 70-90 % of excavated lithic materials (Bakewell 2000:269).  The same 
can be said of the Bridge River site.  The usage of the term “basalt” is common and it is 
often used to refer to dark volcanic rocks in general because of the difficulty in 
distinguishing chemical or mineral differences from the fine-grained rocks (Bakewell 
2000).  Vitreous basalt or “dacite” is a silica rich volcanic rock that has conchoidal 
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fracture and is good for making flaked stone tools.  It is the most abundant flaking 
material in the Mid-Fraser area (Rousseau 2000), and is the dense volcanic equivalent of 
tonalite or quartz diorite (Hurlbut 1971).  These lighter silica rich rocks occur 
predominately in Tertiary to Recent mobile continental margins and island arcs.  Much of 
the silica is from continental North American crust, which was melted in the subduction 
zone.  In these regions, subduction has been interpreted as playing a key role in magma 
genesis (Barker 1979:15).   
Dacite 
     The chemical analysis of samples from the Keatley Creek site showed a range of 
trachytes, rhyolites and dacites, and is based upon the alkali vs. silica content (Bakewell 
2000).  “The Keatley ‘basalts’ are more accurately classified as trachytes, specifically 
trachydacites” (Bakewell 2000:270).  Most of those chemical differences cannot be 
distinguished in the field. 
     James Teit (1909) described the types of materials used ethnographically to make 
projectile points in the region: 
 
   Arrow-points were made of stone, beaver-teeth, bone of deer’s legs, copper, and 
in later days of iron.  The stone most commonly used was glassy basalt, generally 
called “arrow-stone.”  Besides this, “red-stone” or jasper, “white-stone” or quartz, 
“black-stone” or obsidian, and a smooth greenish-colored stone which chipped 
well, and was sometimes called “green-stone,” were used (Teit 1909:225). 
 
     The “arrow-stone” he is referring to is dacite from Arrowstone Mountain and other 
secondary sources in the area.  The “red-stone” or jasper may be Hat Creek jasper, but 
there are other sources of red stone in the area.  It is hard to tell what is meant by “white-
stone.”  There are many light colored varieties of fine-grained quartz, such as quartz 
crystal, white chalcedony, white chert, and white quartzite.  The “black-stone” or 
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obsidian was imported probably from source areas several hundred kilometers to the 
north.  The “green-stone” is likely green chert or dense volcanic tuff.  In addition to 
Arrowstone Mountain, dacite is found in glacial till cobbles and glacio-fluvial deposits in 
the Mid-Fraser area (Rousseau 2000).  These consist of numerous large secondary 
deposits (Bakewell 2000).  Cache Creek, Maiden Creek and Arrowstone Creek are a few 
of the known places where the glacial cobbles occur (Rousseau 2000). 
Basalt 
     Basalt is a dense volcanic rock that is common across the world.  It is mostly 
plagioclase feldspar and pyroxene, but being fine grained, those minerals are rarely seen 
(Zim and Shaffer 2001).  Vesicular basalt has voids caused by gas bubbles that 
commonly form near the top of volcanic flows (Thompson and Turk 2005).  It is very 
abrasive due to the sharp edges of the vesicules, and is commonly chosen as the best 
material for grinding soft materials like corn and dried meat.  The voids and other 
fractures can also be filled with secondary minerals such as calcite, zeolite or agate to 
become amygdaloidal basalt (Leaming 1973). 
     Vesicular basalt is a preferred rock for use in sweat lodges.  As a rock formed from 
hot lava (volcanic), it tends to outlast many other rocks when heated repeatedly.  Because 
it is spongy, it does not split when quenched by cold water.  River-worn quartzite cobbles 
are commonly used in sweat lodges because of their abundance and size, but they usually 
crack after being heated several times.  Igneous rocks such as granite and metamorphic 
rocks such as gneiss are used, but volcanic rocks last longer with repeated heating.  
     In modern times, vesicular basalt is commonly transported hundreds of miles from its 
source to where it will be used for sweat baths.  For a sweat bath, the rocks are placed 
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with wood and burned.  The hot stones are then put in the center hole in a sweatlodge and 
water sprinkled over them to produce steam for the sweat. 
Obsidian 
     Obsidian is a glassy rock that cooled so rapidly that crystals did not have time to form.  
Usually in the silicic to intermediate range, chemical analysis is required for an accurate 
description (Jackson 1970).  Most obsidian comes from quartz rich magma that is granitic 
or rhyolitic in composition (Thompson and Turk 2005).  Chemical analysis of trace 
elements in obsidian can identify specific flows and is very useful for locating sources 
(Carlson 1994).   
Vitric Tuff 
     Vitric tuffs are composed of glass fragments, rock fragments and minor crystals 
(Jackson 1970).  They are volcanic, and when welded, they become ignimbrite (Jackson 
1970).  Tuffs are not stable at the Earth’s surface and are highly susceptible to alteration.  
When devitrified by dissolution and loss of silica, they form bentonitic type clays, and 
when silicified by added silica, they form porcelanites (Jackson 1970). 
Plutonic and Intrusive Rocks 
     Magmas that intrude crustal rocks form plutonic igneous rocks.  Water content is 
important in the creation of plutonic rocks.  “Add steam to any rock and you lower its 
melting temperature” (Alt and Hyndman 1995:118).  Pressure is also important in this 
process (Alt and Hyndman 1995).  Ocean water is carried into the subduction zone with 
rock adding water to magma below.  This steam and magma rises intrusively until a 
pressure drop crystallizes the magma into rock (Figure 3.1) [Alt and Hyndman 1995].  
While still molten, high water content reduces the ability of new crystals to form, and the 
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crystals that do form grow into large crystals.  A granitic magma that forms from melted 
sedimentary rocks has a lot of water in it and is course-grained.  But when that magma 
comes to the surface, it looses its water and becomes fine-grained (Hyndman 1985).   
     Intrusive rocks are strong and are commonly used for pounding tools.  Many club 
weapons, pestles, net weights and mauls were made from intrusive rocks.  They also were 
used as abraders.  The intrusive rocks found at the Bridge River site are briefly described 
below.   
Quartz Diorite 
     Quartz diorite is the coarse grained equivalent of dacite, and is the most common rock 
type in the Coast Mountains (Roddick and Hutchison 1972).  It contains from 63-69% 
silicon dioxide (Barker 1979).   
Granite 
     Granite, called basement rock, is the most common rock in the continental crust and is 
found almost everywhere beneath sedimentary rocks and soils on the continents 
(Thompson and Turk 2005).   
Andesite 
     The intermediate rock andesite is thought to form with the mixing of mafic (iron rich) 
and silicic (silica rich) magmas derived by melting oceanic and continental crustal rocks 
in the subduction zone (Jackson 1970).  An eruption at Lassen Peak, California, in 1915 
has evidence of the mixing of magmas.  A flow of dacite glass came from the early stages 
of the eruption, and a mix of banded pumice with light colored bands of dacite and dark 
bands of andesite came from a late stage eruption (Jackson 1970:76).  Other evidence 
includes partially remelted crystals (Jackson 1970).   
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Porphyry 
     Porphyrys are rocks with large feldspar crystals embedded in fine-grained matrix.  
Some examples are granite porphyry, diorite porphyry, andesite porphyry and basalt 
porphyry.  Most rock types can be porphyritic if the conditions are right.  Porphyry forms 
when some crystals grow in magma that subsequently is cooled rapidly, preserving the 
phenocrysts in a fine-grained matrix (Jackson 1970). 
Clastic Rocks 
     Clastic rocks are made up of fragments or clasts of older rocks.  The older rocks are 
broken down by weathering, and the sediment is transported by various processes such as 
running water, ice, wind and landslides to a depositional site where they may become 
deposited and lithified into new rocks (Thompson and Turk 2005).  Clastic rocks have 
varying degrees of hardness and grain size.  They comprise sandstones, siltstones, shales, 
mudstones and conglomerates.  They are defined mostly by their particle size, but there 
are mineral and chemical differences too.  They were primarily used as abraders, on 
everything from hides to nephrite.  The various grain sizes and resultant coarseness 
differences could be used for various abrasive jobs with the exception of silicified shale.  
If the silicification process is sufficient to cement the individual grains, then the rock will 
have conchoidal fracture and will be used for making flaked stone tools instead of 
abraders. 
Carbonate Rocks 
     Carbonate rocks are usually biogenetic and bioclastic (Thompson and Turk 2005).  
Most are formed from sediments made up of calcarious skeletons of marine organisms 
that settle on the bottom, along with the broken remains of shells and hard parts of clams, 
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oysters, corals and other marine organisms.  Calcite (calcium carbonate) is the primary 
mineral in carbonate rocks.  But the carbonate anion can bond with other elements such 
as magnesium, which makes dolomite, the other dominate carbonate rock (Hurlbut 1971).  
Carbonate rocks were very important to stone-age people around the world because 
carbonates are commonly replaced by chert in the form of nodules, and chert is a primary 
material for making flaked stone tools.  Limestone itself had limited uses for small scale 
societies.  It was mostly used for carving into ornaments, though it may have served as 
abraders and for pounding.  It will not work for pipes because it cracks from the heat.  
Recrystallized metamorphosed calcite becomes marble, which in other parts of the world, 
is famous for its carving qualities for sculpture, and as a building material for 
monuments.  
Metamorphic Rocks 
     Metamorphic rocks commonly have a mineral content and texture that is altered by 
heat and pressure without melting (Thompson and Turk 2005).  The grade of 
metamorphism varies considerably in response to heat, pressure and chemical 
composition (Thompson and Turk 2005).  Water is important in metamorphic reactions 
by permitting the formation of hydrous minerals, transmitting pressure, increasing rates 
of reactions and transporting chemical constituents (Hyndman 1985:492).  The 
mineralogy varies considerably, ranging from low rank metamorphic minerals such as 
micas, chlorite, graphite and talc, to high rank metamorphic rocks such as kyanite and 
sillimanite (Hyndman 1985).  The hard metamorphic rocks such as quartzite and slate can 
be made into cutting and scraping tools, and the soft ones such as schist and phylite can 
be carved into ornaments. 
 
 26
Nephrite 
     The nephrite found in British Columbia is a type of jade that usually occurs in 
cordilleras (Leaming 1978).  It is a dense, compact micro-fibrous form of tremolite-
actinolite that has randomly interlocked bundles of crystalline fibers, making it tough and 
hard (Leaming 1978).  As a raw material, it breaks very irregular, has no conchoidal 
fracture and must be ground into shape, but has superior edge durability (Darwent 1998).  
“The formation of nephrite deposits in British Columbia resulted from the metasomatic 
intrusion of serpentinites into Paleozoic deposits of greenstone, chert, pelite and 
limestone during tectonic events in the Mesozoic” (Leaming 1978:18).   
     Nephrite is found in the Bridge River as alluvial cobbles and boulders, and as deposits 
within serpentinized ultramafic intrusive rocks in the area (Figure 4.1) [Leaming 1973].  
The association between nephrite and ultramafic rocks has been established with the 
discovery of in situ deposits, many in the Bridge River area (Leaming 1973).  Nephrite in 
British Columbia always occurs in serpentine, but not all serpentine contains nephrite 
(Leaming 1973).  Darwent (1998) plotted source areas and has drawn a nephrite-bearing 
belt through British Columbia (Figure 4.2).  It is most abundant in the Lillooet Segment 
and has been a prime source for much of the nephrite found in the Northwest (Galm 
1994).  Other source areas are the Yukon and Alaska, and in limited quantities in 
Washington where the nephrite-bearing belt crosses into that state (Darwent 1998).   
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Figure 4.1 Ultramafic rocks and nephrite mines in the Bridge River area (from Leaming 
1973). 
 
 
Figure 4.2 Nephrite-bearing belt in British Columbia (from Darwent 1998). 
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Soft Rocks and Minerals 
Steatite and Soapstone 
     Steatite and soapstone are made up of compact and massive talc, the softest mineral 
(Hurlbut 1971).  Talc is a hydrous magnesium silicate and is considered one of the clay 
minerals (Hurlbut 1971).  Leaming (1973:74-75) defines steatite as a compact 
cryptocrystalline variety of talc, and soapstone as an impure talc-carbonate-chlorite rock.  
Steatite or talc has an association with serpentine and nephrite and has been found at 
many of the nephrite mines in the Bridge River area (Bourdon 2002).  Steatite pebbles, 
cobbles and boulders were found in terraces and glacial/fluvial deposits along the Bridge 
River during the 2004 University of Montana investigations.  Steatite is an excellent 
carving material and was a prestige material.  It is a good material for pipes because it is 
not affected by heat. 
Mica 
     Mica is a common rock forming mineral characteristic of granites and granite 
pegmatites (Hurlbut 1971).  Large mica crystals called books are found in pegmatites and 
can be several feet across (Hurlbut 1971).  Common also in metamorphic rocks, it is the 
chief constituent in some mica schists (Hurlbut 1971).  Micas are also found in 
sedimentary rocks as accessory minerals, having weathered out of igneous and 
metamorphic rocks (Boggs 2001).  Mica was a prestigious material in large pieces, and it 
was used for carving and decorative purposes because of its shiny metallic-like luster and 
its softness and cleavage.   
Copper 
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     Native copper occurs as irregular masses and in twisted and wire like forms (Hurlbut 
1971:228).  In its native element form it can be hammered into sheets and other shapes, 
and was used mostly for decorative items (Joplin 1989).  A small copper pendant was 
found in Housepit 21, and two copper beads were found in Housepit 12 at the Bridge 
River site during the 2004 field season.   
Graphite 
     The mineral graphite is composed of carbon and is commonly found in metamorphic 
rocks such as crystalline limestones, schists and gneisses (Hurlbut 1971:242).  Graphite 
could be carved into pendants and other shapes, and a graphite “crayon” was found in 
Housepit 3 at the Keatley Creek site and was probably used for drawing (Hayden 2000). 
Serpentine 
     Serpentine is one of the clay minerals and occurs in two distinct forms, antigorite, the 
massive and platy form, and chrysotile, the fibrous form (Hurlbut 1971).  Only the 
massive variety would have been used by the Indians of the Northwest.  It occurs in the 
Bridge River and Yalakom River valleys as large masses and is associated with nephrite 
(Leaming 1978).  High quality serpentine is a good carving material and was used for 
pendants, ornaments and sculpture.  It is also a good pipe material as it is not affected by 
heat. 
Gypsum 
     Gypsum is an evaporate mineral that occurs in several different forms and is usually 
associated with sedimentary rocks.  The silky fibrous gypsum is satin spar, the massive 
fine-grained variety is alabaster, and the colorless, transparent variety is selenite (Hurlbut 
1971).  Gypsum was carved into pendants and other shapes. 
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Galena 
     Galena is a lead sulfide mineral usually associated with metamorphic zones and is the 
chief source of lead.  Galena is soft and shiny with perfect cleavage usually as cubes 
(Hurlbut 1971).  It may have been shaped into pendants and other things by grinding. 
Fine-Grained Quartz 
     The term “chert” is used as a general term for silicious rocks as a group, but is also 
used to refer to the micro granular form of quartz, as opposed to the fibrous and coarse 
quartz types (Boggs 2001).  Those differences can usually only be seen by microscopic 
examination (Boggs 2001).  Chert is a common rock in geologic successions, but makes 
up only a minor fraction of all sedimentary rocks (Boggs 2001:218).  Its widespread 
distribution among sedimentary rocks made it an important resource for early peoples. 
     Quartz occurs in a great many different forms, with two major varieties, coarsely 
crystalline and cryptocrystalline (fine-grained) [Hurlbut 1971].  It is also ultra-stable at 
most surface conditions, and that leads to long-term preservation of tools in the 
archaeological record, and the recycling of quartz in the geologic environment (Folk 
1974).  Nearly all fine-grained quartz is sedimentary, and it occurs in three forms:  (1) 
megaquartz, a general term for crystals, vein filling and quartz overgrowths larger than 
20 microns; (2) microquartz, granular with grains usually 1-5 microns; and (3) 
chalcedonic quartz, fibrous with radiating fibers which average about 0.1 mm long (Folk 
1974:80).  “All three types are transitional in some degree” (Folk 1974:80), and can be 
found together in the same rock sample (Adams et al. 2000).  Impurities such silt, clay 
minerals, carbonate, pyrite and organic matter are common (Folk 1974).  Folk (1974) 
gives a good description of chert varieties: 
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   Some cherts contain opal.  Chert nodules consist very largely of 
microcrystalline quartz, while chalcedonic and megaquartz usually form as 
cavity-fillings within the chert nodule.  In hand specimens, the following varieties 
of chert are recognized:  (1) flint, black due to organic inclusions; (2) green 
jasper, green because of chlorite inclusions; (3) red jasper, red because of 
hematite inclusions; (4) novaculite, a pure, massive white chert occurring in thick 
beds, the color due to abundant water inclusions; (5) agate, simply banded chert 
with different colors, usually a cavity-filling; (6) chalcedony, colorless to pale 
gray or white, translucent, usually a cavity-filling and usually composed of 
chalcedonic quartz; (7) moss agate, which is usually chalcedony permeated by 
manganese oxides in dendritic form (Folk 1974:80-81). 
 
     The green jasper Folk (1974) mentions may be a variety of bloodstone.  There is some 
confusion about bloodstone and red jasper.  Schumann (1997) says that jasper has the 
grainy structure of chert and that bloodstone is green-colored chalcedony with red jasper 
spots.  There may be a transition between the two.  Also, most descriptions of agate state 
that it is banded chalcedony, though Folk (1974) lists them all under the general chert 
group. 
     Folk (1974) also describes liquid and gas filled bubbles within the quartz that could 
help account for many stone tool materials being unworkable until heat treated.  “Both 
forms of microquartz consist of nothing but finely crystalline quartz containing variable 
amounts of very minute liquid-filled spherical bubbles, averaging 0.1 micron in 
diameter” (Folk 1974:80).  The bubbles lower the index of refraction in chalcedony, and 
“also decrease the density of microquartz and provide a sponge-like character so that 
solution is quicker and this type of quartz consequently weathers faster than megaquartz” 
(Folk 1974:80).  Whittaker (1994:73) says that “many mediocre cherts can be made into 
top-notch material by heat-treatment, and some materials like novaculite are virtually 
unworkable without it.”  Several explanations have been offered as to why heat treatment 
works.  “Some suggest that silica crystals or fibers melt and fuse on a microscopic scale, 
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making the material more homogeneous, while others argue that microscopic cracks are 
formed that weaken the material and make it fracture more readily and more evenly” 
(Whittaker 1994:73). 
     Domanski and Webb (1992) have offered the best explanation why heat treating 
improves the flaking qualities of some silicious rocks.  Their experiments have shown 
that the dominate cause is recrystallization of the silica into more granular 
equidimensional quartz crystals.  This change is only seen on fresh fractured, acid etched 
surfaces viewed by a scanning electron microscope; it is not detectable in thin section 
under a standard petrographic microscope (Domanski and Webb 1992).  They tested four 
different properties:  compressive strength, tensile strength, elasticity and fracture 
toughness, and found that fracture toughness was influenced the most by heat treating, 
though elasticity was also affected.  The increased luster of some heat treated lithics is 
also related to the heat-induced microstrcutural changes within the silica (Domanski and 
Webb 1992).  While they mention the water in the silica, its loss is unlikely to affect the 
mechanical properties of the material significantly (Domanski and Webb 1992).  
However, the water must be driven off slowly at low temperatures before the higher 
temperatures that cause the recrystallization are reached or steam will explode and 
destroy the rocks.  My experiments in the heat treatment of chalcedony has shown it 
requires from 70 to 200 hours of 200° F “drying” time before bringing the rocks up to 
500° F.  Heating it to 500° F without the “drying” time steam forms inside the rocks. 
     Many varieties of fine-grained quartz were found at the Bridge River site and they are 
briefly defined below.  Conchoidal fracture is the physical property that makes this an 
important group.  It makes flaking stone tools possible. 
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Chert 
     Granular microquartz is termed chert.  Most chert is formed from solutions carrying 
silica which may replace limestone as nodules or chert horizons (Hurlbut 1971:455).  
Some forms by the recrystallization of concentrated silicious radiolarian tests on the sea 
floor (Boggs 2001).  Flint is a dark variety of chert usually found in chalk.  There is no 
sharp distinction between chert and flint (Hurlbut 1971). 
Green Chert 
     Green chert is usually colored by chlorite as in bloodstone.  A quality green-colored 
chert has been found at the Bridge River site that has no red spots like bloodstone.  It was 
examined under a petrographic microscope to confirm its microgranular texture.  Its 
source has not yet been found, but is thought to be west of the Fraser River.  Rousseau 
(2000) mentions green chert and six other colors as coming from the Upper Hat Creek 
Silicate Source, which is on the east side of the Fraser River. 
Jasper 
     Jasper is a red granular variety of quartz that is colored by hematite (Hurlbut 1971).  
Hematite is an opaque iron mineral, so jasper is not transparent. 
Chalcedony 
     Chalcedony is the fibrous variety of quartz and is deposited in cavities from aqueous 
solution (Hurlbut 1971).  The coloring and banding differentiates the various forms. 
Silicified Wood 
     Silicified wood is usually replaced by chalcedony, though it can be replaced by other 
forms of quartz such as opal (Schumann 1997). 
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Pisolite 
     The pisolite found at the Bridge River and Keatley Creek sites has been called a “relic 
carbonate texture,” and more specifically, a “relic pisolitic texture” (Bakewell 2000:280).  
Pisoids are calcarious spheres greater than 2 mm that may be formed by cyanobacteria 
(Boggs 2001).  In this case, the calcium carbonate has been replaced with silica that was 
likely dissolved in groundwater.  Replacement happens most often with soluble rocks 
such as limestone, but can happen in other rocks (Hurlbut 1971).   
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CHAPTER 5: 
SOCIAL INEQUALITY AND LITHIC RAW MATERIALS 
     This chapter looks at social inequality and its ties to the raw materials found at the 
Bridge River site.  It also looks at prestige and its prevalence in the late Plateau Pithouse 
tradition, and the materials considered prestigious.   
     The social complexity of hunter-gatherers varies from region to region.  Some 
methods to classify how society evolves over time have been abandoned as new research 
finds exceptions to those classifications.  Classifications of societies can be done with a 
number of different attributes, such as classifying them according to their social 
organization, architecture, settlement pattern or economic organization (Arnold 1996).  In 
many cases, those different attributes are related and even requisite for some societal 
changes.  For example, storage systems are almost always required for a sedentary 
lifestyle.  However, non-sedentary societies may have storage technology, but on a 
smaller scale.  Humans are so flexible in how they adapt and change that there will likely 
be an exception to any classification scheme that can devised, so a flexible classification 
would seem warranted.   
     Service (1971) devised the Band-Tribe-Chiefdom-State model for societies as they 
change over time, but there are so many exceptions that it was amended by Renfrew and 
Bahn (2000), who use “mobile hunter-gatherer groups” as a classification similar to 
bands, and give Inuit, San and Australian Aborigines as examples of those societies.  
They use “segmentary society” as a classification similar to tribe and give American 
Southwestern Pueblos and New Guinea Highlanders as examples.  They use the other 
classifications of Service (1971) for chiefdom and state.  For examples of chiefdoms, 
 
 36
they list American Northwest Coast Indians and 18th century Hawaii.  Somewhere 
between segmented societies and chiefdoms are the complex hunter-gatherers of Interior 
British Columbia.   
     Arnold (2004) describes three different types of hunter-gatherers, generalized, 
affluent, and complex.  She describes generalized hunter-gatherers as being largely 
egalitarian, having no permanent settlements and no storage or production of any 
appreciable amount.  Generalized hunter-gatherers could only support small to modest 
populations.  Arnold (2004) described affluent hunter-gatherers as usually semi-sedentary 
and having a larger economic resource base than generalized hunter-gatherers, but still 
lacking institutionalized leadership or sustained control of non-kin labor.  Leadership 
roles were linked to specific situations, and those roles could end when the situation 
changed.   
     Arnold (1996, 2004) defines complex hunter-gatherers as similar to affluent, but 
different by two basic organizational features; hereditary ranking and the ability to 
command non-kin labor.  The elite status of leaders was passed to offspring, and they had 
sustained control over the labor of non-kin of the group.  Hayden (1997) describes three 
types of stratification:  economic, social and political. 
 
Economic stratification occurs when some individuals or families own resources 
or the means of production and others do not.  Social stratification occurs when 
there are separate, hierarchical social classes, such as nobles and slaves.  Political 
stratification occurs when one community controls the independence of other 
communities in a hierarchical fashion.  Transegalitarian societies are frequently 
economically and socially stratified, but are not politically stratified (Hayden 
1997:25). 
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     Arnold (2004:172) states from her comparisons of California and Plateau societies 
“that absolute house size is not a simple indicator of a society’s overarching 
sociopolitical complexity.”  However “very large pithouses and smaller pithouses may 
signal important organizational differences” (Arnold 2004:173).  Large pithouses could 
bring a large labor force under direct control and that could be used to create surpluses.  
Under a single roof, slaves could be watched closely.  But there are disadvantages to 
large pithouses.  Large pithouses are harder to build, require more and longer timbers and 
are more difficult to keep warm (Arnold 2004). 
     The evidence from Keatley Creek shows that those living in large pithouses had 
established corporate groups and were more wealthy than people living in the smaller 
ones (Hayden 1997).  There was also a status difference within the large houses.  There is 
evidence that large pithouses had an administrative side with large hearths and large 
storage, and a poorer side with less storage where poor working families and slaves lived 
(Hayden 1997). 
     The idea of prestige items does not fit with a generalized hunter-gatherer society 
where everything is shared.  It does not make sense for an individual to spend a large 
amount of time making a tool that could be borrowed and broken or lost by another 
community member (Hayden 1997:74-75).  It only makes sense where property is 
recognized and where sharing is regulated (Hayden 1997:75).  However, practical 
woodworking tools would have been needed very early for building pithouses, and before 
social inequality those tools may have been family or corporate property. 
Prestige and Trade 
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     Trade, both prehistoric and historic is linked to prestige.  Surplus goods could be 
traded for prestigious materials or useful items, and could be a way of converting surplus 
perishables into long lasting prestige items (Hayden 1998).  Prehistoric trade could be a 
hazardous undertaking.  It was best done with established trading partners (Schulting 
1995).  With the introduction of European iron, copper and other trade goods, traditional 
trading patterns changed.  And while elites may have tried to maintain control, introduced 
diseases and guns probably accelerated the changes (Schulting 1995).  European traders 
also had a habit of conducting trade with individuals that they considered to be chiefs of a 
tribe, thereby allowing those individuals to gain power and prestige by dominating the 
trade (Schulting 1995).  
     Prestige items can be defined by the materials they are made from, or the by the 
amount of labor and skill needed to make them (Hayden and Schulting 1997).  The 
Ozette wet site showed the massive numbers of items made from wood used by stone-age 
peoples (Ames and Maschner 1999).  Hardwood was used extensively for items such as 
harpoons, combs, mortars, pipes, digging-stick handles, awls, needles and wedges, but 
they are rarely preserved (Hayden and Schulting 1997:62).  Bone, antler and shell were 
also used for practical and prestige items and are usually better preserved than wood 
because of their mineral content (Hayden and Schulting 1997).   
     In the case of copper, the mining and smelting technology of Russians and Europeans 
meant that they had an abundance of copper to trade, but with increased trade copper was 
devalued (Jopling 1989).  Trade items replaced many prestige items.  Woodworking 
became much easier and more elaborate with the introduction of iron tools (Cole and 
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Darling 1990), but iron was not the only thing traded by the Europeans.  They also traded 
prestigious materials such as glass beads and colorful cloth. 
Groundstone Industry 
     The abundance of nephrite, steatite and serpentine provided key raw materials to 
support a groundstone industry in the Mid-Fraser River area (Figure 5.1).  Slate was also 
cut and ground into scrapers and tools (Mandelko 2006), and Galm (1994) states that a 
stone and antler carving complex may have existed in the area.  Mandelko’s (2006) study 
of use-wear indicates that most slate and silicified shale scrapers from Bridge River were 
used for hide processing, an important activity throughout the Northwest.  A local source 
of hard slate was found along the Bridge River below the pithouse village during the 
2004 University of Montana field season.   
     The modern day hide scrapers I have seen in use by mountain man re-enactors have 
been steel blades mounted at a right angle in a two-handed antler or wooden handle.  
Those modern day hide workers were using old techniques such as scraping and brain 
tanning to produce hides for making buckskin outfits and other leather items.  They 
would probably use a stone scraper if it was available.  However flintknapping skills 
needed to flake a suitable scraper are not common anymore, and cutting and grinding 
slate scrapers is unheard of.  During the 2004 University of Montana field season a 
Lillooet rockshop owner told me an Indian girl had come into his shop looking for a stone 
scraper for her grandmother to scrape hides with.  The rockshop owner uses lapidary 
equipment to cut and polish jade, agate and other hard stones, but had no idea how to 
make a scraper.  Having seen hundreds of them over the years, and having made some for 
use-wear studies, I flintknapped two endscrapers suitable for hafting and gave them to the 
 
 40
rockshop owner.  I did not find out if the Indian girl ever got them, but it illustrates that 
the need for those tools still exists within the Indian population. 
 
 
Figure 5.1 Trade routes and source areas of prestige materials (from Galm 1994). 
 
     Other types of rock have been worked into practical and prestige items such as the two 
zoomorphic prestige items shown in Figure 5.2.  They are outstanding examples of the 
kind of prestige items where the skill and labor required to make them is more prestigious 
than the actual material.  The diorite pestle from British Columbia has what may be a 
ground squirrel head on the handle end (Williams 1937).  Adrian Digby from the British 
Museum has a comment about the kind of pestle in Williams’ (1937) article, stating that 
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they were hammers primarily, but only used occasionally to crush or pound food.  This 
makes sense, as many carpenters use wooden hammers or mallets that are similar, and the 
Indian craftsmen of the past probably also had many wooden mallets, but they were not 
preserved.  A mallet is defined in Merriam-Webster’s Dictionary as “a hammer with a 
typically barrel shaped head” and “a tool with a large head for driving another tool or for 
striking a surface without marring it” (Merriam-Webster’s Dictionary 2000:703).  Note 
the pounding scars on the hammer head end.  Also called a hand maul, Hayden 
(2000:199) found several broken stone hand mauls and a complete “nipple-topped” one 
in Housepit 7 at the Keatley Creek site.  The complete one has pounding scars on the 
hammer head end and was likely hidden by the owner and never retrieved (Hayden 
2000:199).  These hammers would probably not be used to hit other stones directly as 
that would damage the maul or tool, but would be used on bone or wooden handles with a 
chisel blade of nephrite or other hard stone mounted in it (Emmons 1923:29).   
     The granite bowl from the Columbia River area is an exceptionally fine example of a 
zoomorphic prestige bowl.  Carved and sculptured bowls are prestige items thought to 
display special status and rank on formal occasions (Hayden and Schulting 1997).  The 
majority of the bowls found along the Fraser River are made of steatite.  Steatite was the 
primary carving stone and could be worked with flaked stone tools.  Beyries (2000:67-
68) identified four activities from use-wear analysis of dacite tools in the western sector 
of Housepit 7 at the Keatley Creek site, including processing mineral substances, working 
plant materials, hide working and hunting.  She found that eight dacite tools with 
retouched straight edges have use-wear striations indicating sawing action and scraping 
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of soft rocks or minerals such as steatite or slate.  They could not have been used to work 
nephrite, as it is too hard for those flaked tools (Beyries 2000).   
 
 
Figure 5.2 Prestige groundstone showing a pestle made from diorite and a bowl made 
from granite (from Seaman 1974 and Williams 1937). 
 
     Two primary methods were used for reduction in groundstone technology, pecking 
and grinding (Darwent 1998).  Pecking involves repeatedly striking the rock being 
shaped with a hammerstone.  It crushes or gouges out minute particles shaping the rock.  
It is then finished with grinding and polishing.  Darwent (1998:26) has divided grinding 
into four methods: simple grinding, sawing, drilling and polishing.  Simple grinding will 
shape and smooth rough surfaces, and create working edges at various angles.  Polishing 
is similar to grinding but removes very little stone.  Drilling can grind a hole in stone by 
rotation of the bit, which may have a hard stone mounted in it and/or by adding abrasive 
grit with a lubricant (Darwent 1998).  Sawing is done by grinding grooves in the material 
with thin slabs of abrasive rock such as sandstone or slate, or with saws made from 
rawhide or wood and used with abrasive grit.  The grooves may be parallel on one side as 
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in Figure 5.3 or from both sides.  When the grooves are deep enough, the thin strip 
between the grooves is broken separating the piece.  In Darwent’s (1998) experimental 
sawing of different rock types, cutting steatite was about 13 times faster than nephrite.  
Rocks can vary a great deal in hardness and toughness even between the same type, but 
Darwent (1994) found steatite was the easiest to cut.  He attempted to saw a piece of 
chert, and that was about 10 times slower than cutting nephrite.  Chert is nearly as hard as 
the quartz abrasive he was using.  It is unlikely chert would be cut like that.  Chert can be 
flaked into shape much faster than sawing, though for wood working, its working edge 
might be ground smooth to reduce chipping.   
     At the Keatley Creek site, Hayden (2000) found several sandstone saws and a large 
sandstone grinding stone in Housepit 104, and numerous other groundstone items such as 
tube pipe fragments, nephrite adzes, and a zoomorphic carved serpentine item with a 
snake-like head.  Evidence of a groundstone industry has been found at the Bridge River 
site as a large sandstone grinding stone and a four assorted abraders (Prentiss et al. 2005).   
 
 
Figure 5.3 River-worn nephrite boulder with blade removed (from Emmons 1923). 
 
     Fine steatite tube pipes from the Columbia River may be evidence of widespread 
carving and trade in raw stone (Figure 5.4) [Emmons 1923; Galm 1994; Seaman 1974].  
Those pipes are probably too fragile to be transported over long distances and were likely 
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made locally.  Both appear to have been broken.  Finished groundstone items and raw 
material may have been traded out of Mid-Fraser River region (Galm 1994).   
 
 
Figure 5.4 Steatite tube pipes from the Columbia River (from Seaman 1974). 
 
     Tube and elbow pipes had widespread use across the continent (Fagan 2000), but 
these have a curious lip on the bit end.  A straight pipe or tube pipe was known as a 
“cloudblower” to the Hopi of the American Southwest, and was used by blowing smoke 
out the bit rather than being sucked out (Tanner 1976).  That may explain the flaring lips 
on those pipes. 
     The introduction of iron and other European trade goods caused a shift in power and 
prestige.  Iron tools and weapons and other trade goods meant the end to many prestige 
industries.  While obsidian and other siliceous rocks like chert cut very well, they break 
very easily.  From my experiments with making and hafting stone and iron tools, I am 
impressed with the strength of iron.  A stone projectile point can be easily broken just by 
accidentally dropping it.  Using stone projectile points to kill game will produce many 
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broken points.  Iron projectile points on the other hand, are difficult to break even 
intentionally.  Guns and iron daggers had become the principal items for prestigious gift 
giving (Jewitt 2000 [1815]).  Guns and iron weapons may have been used to gain prestige 
by enabling tribes to conquer their enemies and neighbors.  Food and slaves could be 
obtained by raiding, and that helped build prestige. 
An Ethnographic Example of the Prestige Economy 
     John R. Jewitt’s narrative of his capture and enslavement among Indians of the Pacific 
Northwest is a good illustration of how prestige and its physical representations as 
prestige items changed with the introduction of iron.  When Chief Maquinna and his 
Mowachaht (Nootka) warriors attacked and killed the crew of the Boston in Nootka 
Sound in 1803, Jewitt, the blacksmith was spared for his blacksmithing skills (Jewitt 
2000 [1815]).  He was taken as a slave to make iron weapons and tools, and iron and 
copper ornaments (Jewitt 2000 [1815]).  Another sailor, Thompson, the sail maker, was 
also spared by convincing Maquinna that Thompson was Jewitt’s father.  Jewitt 
threatened to kill himself if Thompson was killed (Jewitt 2000 [1815]).  So Thompson 
was kept as a slave to make sails for Maquinna’s canoes and to make clothing (Jewitt 
2000 [1815]).  The tribe wanted the two sailors killed as they were witnesses to the 
massacre, but Maquinna kept these craftsmen for his personal gain, despite the tribe’s 
wishes. 
     Before the massacre, which was revenge for previous insults to Chief Maquinna, the 
Indians had asked for iron weapons and tools (Jewitt 2000 [1815]).  After taking the ship, 
Maquinna had all the goods that were removed from the ship put in his house.  Later, 
Maquinna used the weapons and goods from the ship as gifts to gain prestige and debt 
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obligations.  And by sparing Jewitt’s life, he continued to gain prestige and debt 
obligations by giving away the iron daggers and ornaments Jewitt was making for him 
(Figure 5.5).  In another incident, Jewitt replaced Maquinna’s broken harpoon head 
(bone?) with an iron one.  Maquinna promptly went out and killed a whale with it.  When 
other chiefs, including his brothers, wanted new harpoons like it, Maquinna refused to 
allow it, keeping it for himself (Jewitt 2000 [1815]).  Jewitt was then instructed to make 
more harpoon heads for Maquinna as spares (Jewitt 2000 [1815]).  Once again Maquinna, 
in his desire for power and prestige, went against his tribe, even to their detriment, as 
improved hunting would have benefited the entire tribe.  The whole prestige concept had 
shifted from stone based materials to seeking iron and using iron to gain favor.  The 
nephrite and obsidian industries were abandoned.  Copper was still popular as ornaments, 
and old prestige items were still kept as possessions, but active procurement had changed 
its focus to iron (Emmons 1923; Jewitt 2000 [1815]). 
 
 
Figure 5.5 Iron Dagger made by Jewitt for Chief Maquinna (from Jewitt 2000 [1815]). 
 
Nephrite for Prestige 
     Nephrite was a prestigious and useful material before the introduction of iron.  Its 
prestige came from intensive labor, practical uses, rarity and visual aesthetics (Darwent 
1998).  High quality nephrite is a gem stone and is quite beautiful when polished 
(Schumann 1997).  Woodworking tools made of nephrite could outlast tools made from 
other materials, though Darwent (1998) had some trouble with pre-existing fractures in 
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the tools he made from nephrite.  There is a grain or linear texture in nephrite, and tools 
need to be made with the grain.  Modern ornamental nephrite is commonly cut across the 
grain for beauty, but all the tools I have examined are made with the grain, and it can be 
seen in Figure 5.6.   
     The small celt in Figure 5.6 was probably mounted in a short handle to make a chisel, 
and the medium ones mounted in long handles to make adzes.  The long one is 
considered a “property” celt and shows no use-wear (Emmons 1923:25).  Those long 
celts were probably prestigious in themselves, and could be cut up to make smaller celts 
or mounted in long handles as weapons (Figure 5.7) [Emmons 1923].  The protruding 
spike would have produced deep puncture wounds.  They have been called “slave killers” 
(Emmons 1923:35), and Maquinna used a similar pick weapon made wholly of iron by 
Jewitt to kill the chief of the A-y-charts tribe while he was sleeping (Jewitt 2000 [1815]).  
Maquinna would not allow any other similar weapons to be made for the other chiefs, 
though they requested them (Jewitt 2000 [1815]). 
     Nephrite was too difficult to work into ornamental items such as pendants or other 
carvings.  The nephrite pendants Emmons (1923) bought are rough pieces kept as charms 
that had very little work done on them, and they were purchased long after the 
groundstone industry was gone.  Only tools and weapons were made from nephrite.  
Making a nephrite tool required a number of straight cuts with grinding for shaping and 
polishing.  A small key-shaped nephrite scraper was found in Housepit 11 at Bridge 
River, but was likely made from a splinter or flake that broke off from a larger tool.  In 
that case, the nephrite splinter could be ground into almost any shape. 
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     The manufacture of nephrite tools was so difficult with the methods being used that 
the introduced iron tools quickly replaced them (Emmons 1923).  The nephrite tool 
industry appears to have stopped rather abruptly.  Many unfinished cut boulders and slabs 
of jade have been found, some with deep grooves on both sides (Emmons 1923).  As 
more and more iron tools were imported into the entire Northwestern region, the nephrite 
groundstone industry was no longer practical, and the prestige of owning them must have 
diminished.  Jewitt (2000 [1815]) never mentions nephrite in his account of captivity. 
 
 
Figure 5.6 Nephrite woodworking tools and long “property” celt (from Emmons 1923). 
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Figure 5.7 Nephrite war pick or “slave killer” (from Emmons 1923). 
 
Steatite for Prestige 
     Steatite was a prestige material valued for its carving qualities.  It was used to make 
ornaments such as pendants and beads and other items such as pipes, sculptures and 
bowls (Galm 1994).  The Lytton-Lillooet area of the Fraser River is the best known 
source for steatite in British Columbia (Galm 1994; Teit 1909).  Several other sources 
have been found in Washington and may be related to the nephrite-bearing belt that 
extends into that state (Galm 1994).   
     Steatite kept its prestige and practical uses after the introduction of iron and continued 
to be worked unlike the nephrite and obsidian industries.  An early account by Mason 
(1896) describes Indians as seen with all stone tools replaced with iron except their stone 
pipes, which they fashioned with a steel file. 
 
 
 50
Obsidian for Prestige 
     Obsidian was not local to the Mid-Fraser area, and had to be imported from sources 
hundreds of kilometers away such as the Anaheim Lake area (Hayden 2000) or the 
Mount Edziza area (Fladmark 1984).  Obsidian sources are scattered across the 
Northwest from Alaska to Wyoming, but occur in specific places (Galm 1994).  It can 
occur as outcrops, concentrated surface scatters or as secondary sources in glacial till and 
fluvial gravels, but obsidian does not transport well and becomes highly fractured with 
distance from the source (Fladmark 1984).  Obsidian is excellent cutting material and can 
be considered a prestige material because of its exotic sources and its preference as a 
material for making “finer” artifacts (Galm 1994:285).  Large Obsidian blades have been 
considered prestige items (Figure 5.8) [Seaman 1974] and it was a favorite material for 
production of eccentrics and serrated points (Johnson 1940).  Obsidian is good for 
demonstrating trade.  It is a long lasting material compared to other trade commodities 
such as slaves, food, oil, fur and hides, and it has a chemical footprint that can be 
identified with sources (Carlson 1994).  Obsidian was not common and was rapidly 
replaced with iron tools. 
 
Figure 5.8 Prestigious obsidian blade (from Galm 1994). 
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Copper for Prestige 
     Copper was a prestige material used by the Indians of the Pacific Northwest and was 
first seen by early explorers as small copper ornaments and copper bladed daggers worn 
by the Indians (Jopling 1989).  Its use was more common on the coast than the interior of 
British Columbia, as no prehistoric copper objects larger than a few inches have been 
found in the Mid-Fraser area (Hayden 1997).  Chiefliness was associated with it, and 
supernatural and mythical beliefs are attached to the substance of copper (Jopling 1989).  
Those early items were likely made from native copper from various sources such as the 
Copper River, Alaska, the Stikine River area of British Columbia (Jopling 1989), and at 
numerous small locations in interior British Columbia (Hayden and Schulting 1997).  
British Columbia currently is a major exported of copper, but it is extracted from ore with 
modern smelting technology.  Copper smelting technology was unknown in the Pacific 
Northwest, but was being done in Peru and West Mexico on a small scale (Renfrew and 
Bahn 2000).  There is no evidence of any extensive copper industry in prehistoric British 
Columbia, and its use appears to peak during the protohistoric/early historic era (Galm 
1994:294).  During the early historical era European manufactured copper sheeting was 
introduced in large amounts which resulted in the creation of new prestige items called 
“Coppers” (Figure 5.9) [Jopling 1989].  This new prestige item was magnificent for 
presentations, potlatches and other demonstrations of wealth.  The large Coppers were 
almost a meter tall and half a meter wide and cut to represent the shape of an axe head 
with a “T” shaped indentation dividing it into three sections.  Often they were painted 
with a clan crest (Jopling 1989).  They had many uses.  A large Copper might be used for 
mortuary ceremonies, thrown in the river as a destructive prestige maneuver (recovered at 
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low tide), punctured with holes from tomahawks (repaired later) or cut up into many 
pieces and given away (Jopling 1989).  A Copper could also be traded and could be 
worth up to ten slaves, or 100 blankets and food (Jopling 1989).  But their worth 
gradually declined as European manufactured copper sheeting became common.  Most of 
these coppers were made from sheet copper used as sheathing for ship’s hulls, and some 
still have impressions from overlapping the plates and holes for fastening (Figure 5.9).  
Coppers made from native copper were supposed to be worth more than ones made from 
rolled sheet copper, but Jopling (1989) found that smelted rolled copper was the source of 
all the coppers she tested.  The large size and uniform thickness of those coppers could 
not be achieved with hammering and annealing (Jopling 1989).  Trade copper took over 
the copper industry, but it was still highly valued.  Jewitt (2000 [1815]) made copper 
armbands that were much liked by Maquinna and his women, and it helped win them 
over.  The copper connection with the spiritual world and the fact that the Indians had 
copper long before trade copper was introduced gave copper a special prestigious quality 
that was kept and accentuated by Indians until their whole way of life had changed 
(Jopling 1989).   
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Figure 5.9 Prestigious “Coppers” (from Jopling 1989). 
 
Mica for Prestige 
     Mica was a prestige material known for its vitreous to pearly luster, perfect cleavage 
and low hardness (Hurlbut 1971).  Biotite (black) and muscovite (white) are the two most 
common types, the differences caused by chemical composition (Hurlbut 1971).   
Mica sheets were a highly prized status material (Fagan 2000) that is shiny and bright 
like modern jewelry.  Mica has been found in burials in the Mid-Fraser River area and 
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was seen on Shuswap breastplates by Teit (1909).  A small drilled piece of mica was 
recovered from Housepit 7 at the Keatley Creek site by Prentiss et al. (2000). 
     Prestige was important for prehistoric people of the Mid-Fraser area and was 
supported by the abundant fish and materials in the area.  But the focus of prestige 
changed with the introduction of European trade goods, and most prestigious materials 
were forgotten as the Coastal and Plateau peoples’ way of life changed. 
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CHAPTER 6: 
ANALYSIS 
     This chapter examines the data from lithic raw materials found at the Bridge River 
site.  Diversity was tested with two methods.  One method was to graphically display the 
richness and evenness in graphs and tables, and the other method uses Kintigh’s (1989) 
diversity program.  It uses a Monte Carlo simulation to estimate the expected diversity 
from raw data.  Diversity can be defined by its two properties:  richness and evenness 
(Kintigh 1989).  Richness is the number of categories or classes of items in an 
assemblage, and evenness is how evenly distributed the items are between the classes 
(Kintigh 1989).   
     One of the biggest problems with using diversity in archaeology is the lack of control 
of sample sizes.  Archaeological excavations are commonly limited by factors that 
prevent collection of large samples, and small samples are problematic for diversity 
studies and for statistical analysis in general (Kintigh 1989).   
Materials at Bridge River over Time 
     The raw materials data is illustrated below in tables and graphs.  Since Hypotheses A 
and B, presented in Chapter 1 are related to diversity, they should be testable with these 
data.   
Methods 
     Over 16,000 artifacts were recovered from the 2003 and 2004 excavations at Bridge 
River, but only about 6,000 were datable and hence used for this study (Appendices A 
and B).  They were all entered into a database using Microsoft Access, where queries and 
sorts could be used to build lists of selected artifacts.  Before computers these lists would 
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have been compiled by searching hundreds of artifact lists recorded on paper and 
counting the selected artifacts.  And in early excavations, only formal tools would have 
been recovered; flakes and small bits of materials would probably have not even been 
counted.   
     Specifically, lists were made of all the dated materials for the different occupation 
periods, for the dated prestige materials over time, and the dated prestige materials for 
medium and large sized houses.  These lists were then transferred to Microsoft Excel 
where calculations, volume adjustments and graphs are more easily produced.  Raw data 
were formatted as computer input file for Kintigh’s diversity program and plots were 
printed.  
Volume Adjustment – Cubic Meters Excavated 
     Each occupation had different amounts of soil excavated, and to understand the 
proportions of materials and artifacts recovered from each occupation it was necessary to 
divide the material quantities of each occupation by the cubic meters excavated for that 
occupation.  This has the effect of equalizing the amount excavated so that the quantities 
of materials can be compared.  The volume divisors have also been broken down for 
medium and large sized housepits.  Appendices H and I have these volume adjustment 
divisors and their adjusted totals.  These volume divisors have been used for the graphs in 
the following sections. 
Richness 
     Richness is shown in Table 6.1.  The numbers in Table 6.1 represent the number or 
count of different material types found in each occupation period.  The richness can be 
seen in this table because the dacite takes up only one number as a material type and 
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cannot overshadowed the rest.  The richness increases from BR1 through BR3 and then 
declines in BR4.  It roughly follows the number of dated housepits per occupation in 
Table 6.2 (Prentiss et al 2006).  In this example, diversity appears to follow this 
progressive increase and decline. 
Occupation  BR1 BR2 BR3 BR4 
Material Richness 14 17 20 16 
Table 6.1 Richness of raw materials per occupation (Appendix A). 
 
Occupation  BR1 BR2 BR3 BR4 
Housepits  7 17 29 13 
Table 6.2 Number of housepits per occupation (Prentiss et al. 2006) 
     The following four graphs (Figures 6.1-6.4) are of materials found at the Bridge River 
site per occupation period with dacite.  Dacite is included to illustrate the dominance of 
that material, and for richness.  When dacite is included however, the evenness or 
quantities of many materials can not be seen.  Many material types appear to have a zero 
quantity.  They have a quantity of at least one if they are listed on the graph, but the 
dacite has overshadowed them. 
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Figure 6.1 Materials of Bridge River 1 showing dominance of dacite (Appendix J). 
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Materials of Bridge River 2 
1646-1414 BP with Dacite
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Figure 6.2 Materials of Bridge River 2 showing dominance of dacite (Appendix J). 
 
Materials of Bridge River 3 
1375-1139 BP with Dacite
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Figure 6.3 Materials of Bridge River 3 showing dominance of dacite (Appendix J). 
 
Materials of Bridge River 4 
638-167 BP with Dacite
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Figure 6.4 Materials of Bridge River 4 showing dominance of dacite (Appendix J). 
 
Evenness 
     Figures 6.5-6.8 show the materials found during the test excavations without dacite.  
The difference between the graphs with dacite and without dacite is great, with the scale 
for the graphs with dacite 15 times greater.  Without the dacite, the evenness of the other 
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materials is visible.  The evenness is how well distributed the materials are among the 
categories.  While the evenness of the lesser materials can be seen now, determining 
evenness this way may not be correct.  Without the overpowering dacite, the graphs may 
give the impression the materials were more even than they really were.  The diversity 
should include all the materials, especially the dominate ones, but with the dacite added, 
the evenness is unreadable on the graphs.  The evenness was then calculated with 
Pielou’s Evenness Index (Pielou 1966), and can be seen in Tables 6.3 and 6.4.  Kintigh’s 
program was also used to calculate the diversity because the data input is not restricted by 
scale. 
     The difficulty with this graphical part of the analysis is that the data requires two 
scales to display them.  The growth and decline of the village with and without the dacite 
can be seen in the graphs, but the diversity is difficult to estimate with the two scales. 
     The graphs are still useful, as we can see how much of the lesser materials were being 
used.  The greatest amount of prestige material is associated with BR3 and includes:  
obsidian, nephrite, steatite and copper.  The quantity of slate and basalt is highest during 
BR3 and probably represents the development of the groundstone industry at the site.  I 
expected higher quantities of steatite because of its abundance in the area, but low 
numbers could be a sampling problem.  Obsidian is highest during BR3 and probably 
represents expanded trade with other groups.  Like richness, most materials increase in 
quantity from BR1 through BR3 then diminish in BR4 (Appendix A).   
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Materials of Bridge River 1 
1864-1696 BP no Dacite
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Figure 6.5 Materials of Bridge River 1 without dacite; other materials now visible 
(Appendix J). 
 
Materials of Bridge River 2 
1646-1414 BP no Dacite 
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Figure 6.6 Materials of Bridge River 2 without dacite; other materials now visible 
(Appendix J). 
 
Materials of Bridge River 3 
1375-1139 BP no Dacite
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Figure 6.7 Materials of Bridge River 3 without dacite; other materials now visible 
(Appendix J). 
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Materials of Bridge River 4 
638-167  BP no Dacite
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Figure 6.8 Materials of Bridge River 4 without dacite; other materials now visible 
(Appendix J). 
 
     Pielou’s Evenness Index (Pielou 1966) shown in Tables 6.3 and 6.4 is inconclusive.  
The values for BR1 through BR4 are so close that real differences cannot be seen.  There 
is also little difference between the table with dacite and without dacite.  The values in 
the table without dacite show a slightly greater evenness as would be expected, because 
the large amount a dacite present lowers the evenness in all occupation periods. 
Occupation  BR1 BR2 BR3 BR4 
Evenness  .05 .04 .03 .04 
Table 6.3 Pielou’s Evenness Index (J) with dacite (Appendix K). 
 
Occupation  BR1 BR2 BR3 BR4 
Evenness  .12 .10 .08 .10 
Table 6.4 Pielou’s Evenness Index (J) without dacite (Appendix K). 
 
     Hypothesis A (Prentiss et al. 2006) states that the area became increasingly packed 
over time and that packing reduces the diversity.  The richness data in Table 6.1 does not 
follow a pattern of declining diversity, instead, the richness grows progressively to BR3 
and declines with BR4.  Diversity likely follows that path, though evenness could not be 
determined.  Growth in trade may have offset the effect of packing. 
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     Hypothesis B (Hayden 1997) states that large houses should have more control of land 
and larger trade connections, and should retain the highest diversity of raw materials 
throughout the life of the village.  The data in Table 6.5 show that medium sized houses 
had greater richness, and likely greater diversity.  Graphs depicting the materials of 
medium and large housepits were not done because of the scale problem, but from the 
richness data, they appear not to support Hypothesis B.  Small sample size could be 
affecting the results.   
Occupation  BR1 BR2 BR3 BR4 
Medium Housepits 11 16 20 13 
Large Housepits 12 12 14 14 
Table 6.5 Richness of raw materials for medium and large sized housepits per occupation 
(Appendix B). 
 
Diversity over Time 
     Hypotheses A and B are tested here with Kintigh’s (1992) diversity program.  His 
program adjusts for small sample size by running hundreds of random samples created by 
the computer and based on the actual input data.  The program produces an artificial 
curve that is an expected value if the sample sizes were larger.  Values above the curve 
have higher than expected diversity and those below have lower than expected diversity. 
     Hypothesis A (Prentiss et al. 2006) states that the population of the Mid-Fraser 
Canyon area became increasingly packed over time and packing reduces the diversity of 
materials because of increased land ownership and restrictions associated with it.  If 
packing did reduce the diversity at Bridge River, we should see a gradual lowering of 
diversity over time.  The diversity program was used to produce plots showing the 
diversity from Bridge River 1 through Bridge River 4.  The program was run with and 
without the ubiquitous dacite.  Figures 6.9 and 6.10 show the plots obtained from the 
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program, and they do not show a gradual decrease in diversity over time.  What is most 
notable is that BR3 has much greater sample size than the other occupations, putting it far 
to the right of the other occupation periods on the plot.  The difference between the plots 
with and without dacite changes the scale as with the other graphs.  But these diversity 
plots are inconclusive.  While minor differences can be seen, especially in the plots with 
and without dacite, the differences are insignificant. 
 
 
Figure 6.9 Diversity plot of occupations with dacite (Appendix C). 
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Figure 6.10 Diversity plot of occupations without dacite (Appendix D). 
 
Diversity of Medium and Large Housepits 
     Hypothesis B (Hayden 1997) states that large houses should have more control of land 
and larger trade connections, and should retain the highest diversity of raw materials 
throughout the sequence despite restrictions related to packing.  Figures 6.11 and 6.12 
show the results of the diversity program when large and medium sized houses are 
separated.  As with the previous plots, BR3 dominates in sample size, but in this case it is 
medium sized housepits that have the greatest sample size.  That is likely caused by the 
greater number of medium sized housepits (23); nearly four times as many as the large 
ones (6).  The larger quantity of dated materials from BR3 confirms the expansion of the 
village, and that there were more pithouses occupied during that time period than at any 
other time, but the diversity plot does not show large houses having greater diversity than 
the medium sized houses.  These plots are also inconclusive for determining the diversity. 
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Figure 6.11 Diversity plot of occupations showing medium and large housepits with 
dacite (Appendix E). 
 
 
Figure 6.12 Diversity plot of occupations showing medium and large housepits without 
dacite (Appendix F). 
 
Prestige Materials at Bridge River over Time 
     Prestige became an important part of the social organization of the ancient people of 
the Pacific Northwest.  Prestige and power were often tied to wealth and demonstrations 
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of wealth.  Owning and using prestige materials and items were a means of 
demonstrating wealth.  Potlatches were a notable occurrence in the Pacific Northwest and 
were used to demonstrate wealth and to create debts that could be used to obtain and 
maintain power and wealth (Renfrew and Bahn 2000). 
     If we look at the quantities of prestige materials for the different occupation periods, 
we should be able to see if there were changes in prestige over time.  Figure 6.13 shows a 
large increase in prestige materials used in BR3.  While the larger sample size of BR3 
could explain the large growth in prestige materials in the graph, those values have been 
volume adjusted.  The radiocarbon dating has shown that the village expanded greatly 
during that period, and the greater prestige materials are likely the result of village 
growth, increased trade and increased prestige. 
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Figure 6.13 Prestige materials per occupation (Appendix H). 
 
     A breakdown of the five prestige materials through the occupations is shown in 
Figures 6.14-6.17.  Figure 6.16 shows a large amount of obsidian that is evidence of 
increased trade during BR3 and is likely the result of trade in many commodities.   
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Figure 6.14 Prestige materials during Bridge River 1 (Appendix H). 
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Figure 6.15 Prestige materials during Bridge River 2 (Appendix H). 
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Figure 6.16 Prestige materials during Bridge River 3 (Appendix H). 
 
 
 68
Bridge River 4 Prestige Materials
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Figure 6.17 Prestige materials during Bridge River 4 (Appendix H). 
 
Prestige Materials in Medium and Large Sized Housepits 
     The prestige materials from medium and large sized housepits were examined to see if 
there is variation linked to pithouse size.  Figure 6.18 shows the results.   
Bridge River Prestige Materials Large 
and Medium Housepits
0
20
40
60
BR1 BR2 BR3 BR4
Occupation
Vo
l A
dj
us
te
d 
Q
ua
nt
ity Medium
Large
 
Figure 6.18 Prestige materials of medium and large housepits at the Bridge River site 
over time (Appendix I). 
 
     Hypothesis C (Hayden 1997) states that large houses reflect higher ranked groups, and 
that large houses should remain the highest status throughout the life of the village.  But 
Figure 6.18 shows that more prestige materials are found in medium sized houses than 
large ones, and the largest number of prestige materials was found in medium sized 
houses of BR3.  Explanations could be that at Bridge River large houses were not higher 
ranked, or more prestige items were being made in medium sized houses. Another 
 
 69
explanation could be that prestige goods were equally distributed and there are more 
medium sized housepits.  It is also possible that there is a sampling problem caused by 
the small excavations undertaken to date the housepits.  With more excavations, 
particularly complete excavation of a medium and a large housepit, we may be able to 
confirm or deny these conclusions, and we will be better able to compare it to other sites 
such as the Keatley Creek site.  No housepits have been fully excavated at the Bridge 
River site, so a brief description of a medium sized housepit and a large sized housepit 
excavated at the Keatley Creek site is given below. 
     The medium sized Housepit 3 excavated at the Keatley Creek site is thought to have 
housed about 25-40 inhabitants and was divided into multiple domestic units (Hayden 
2000).  It has what appears to be 4 separate units with similar tools.  There was one main 
hearth, a secondary hearth, and several smaller ones probably used for winter heating 
(Hayden 2000).  The main and secondary hearths are at opposite ends of the floor and 
have storage pits and fire cracked rock associated with them suggesting a division of the 
floor.  Prestige materials were found including copper, nephrite, steatite and obsidian, but 
whether they were private or communally owned is not clear (Hayden 2000). 
     Housepit 7 was the largest housepit excavated at the Keatley Creek site and is 
estimated as having 40-55 residents making up 9 families (Hayden 2000).  There is a ring 
of 6-8 hearths each with their associated artifacts and fire cracked rock.  There is a big 
difference between the east and west halves of the floor.  The west side hearths were 
larger with deeper fire-reddening and several large associated storage pits (Hayden 2000).  
The east side hearths were smaller and less developed with no large storage pits.  The 
west side lithics suggest that higher class inhabitants occupied that side.  Use-wear 
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indicates that more hunting tools were made on the west side and that some tools found 
there were used to process soft rocks such as ochre and steatite (Hayden 2000).  Bow and 
arrow technology was represented in the presumed elite west side by arrow sized 
projectile points, and older atlatl technology is more prevalent in the poorer eastern side 
(Henry and Hayden 2000).  Almost all prestige objects were found on the west half of 
HP7, and include a copper bead, a worked nephrite fragment (knife?) and several hand 
mauls (Hayden 2000).  These differences in housepit floors has been interpreted as larger 
houses having more social inequality than smaller houses, and, as divisions within 
housepits, with the differences being seen in artifacts recovered from housepit floors 
(Hayden 2000). 
Statistics 
     Hypothesis C (Hayden 1997) states that large houses reflect higher ranked groups, and 
that large houses should remain the highest status throughout the life of the village.  For 
the hypothesis to be supported at the Bridge River site, the large houses should have the 
most prestige materials.  A Pearson’s chi square test of independence was done with 
prestige material data for medium and large housepits and the occupation periods to see if 
a relationship exists between them, or if the values are controlled by status differences or 
some other factor (Spatz 2001).  The calculation was done in Microsoft Excel (Appendix 
G).  The two variables are housepit size and village occupation period.  The two variables 
are based upon frequency, or how often a prestige material occurs in a medium or a large 
sized housepit, and within the different occupation periods.  Each entry in the 
contingency table represents a piece of prestige material or an item.  It could be any one 
of the five prestige materials including:  nephrite, steatite, copper, obsidian or mica.  The 
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goal here is to test the two variables for independence.  The question is “Is housepit size 
independent or related to the occupation periods?”  “The null hypothesis for a chi square 
test of independence is that the two variables are independent—that there is no 
relationship between the two.  If the null hypothesis is rejected, you can conclude that the 
two variables are related” (Spatz 2001:281). 
 BR1 BR2 BR3 BR4 Total
Medium 4.00 13.00 89.00 9.00 115.00
Large 6.00 6.00 13.00 5.00 30.00
 10.00 19.00 102.00 14.00 145.00
Table 6.6 Contingency table for chi square test of independence for prestige materials for 
medium and large houses and occupation periods (Appendix G). 
 
Degrees of Freedom = 3 
Chi square = 12.54 
 
     The chi square value is greater than the table value at the significance level of .01 
(Spatz 2001:369).  This means I must reject the null hypothesis that states the prestige 
materials for medium and large housepits are independent of the occupation periods.  
Accepting the alternative hypothesis, I conclude that the prestige materials are related to 
the occupation periods, and are not controlled by status differences between medium and 
large houses.  This makes sense as the values become larger as they approach and reach 
BR3 and then decline with the abandonment of the village at the end of period BR3.  
Reoccupation of the village occurred with BR4, but never reached the population level of 
BR3.  Small sample sizes are a concern with statistics, especially when some are less than 
five, but I have confidence in the results because the growth and decline are evident.  
Yates correction for small sample sizes was considered but found not applicable because 
it only works on 2x2 contingency tables with one degree of freedom (Bailey 1995; Hays 
1973).  Yates correction is a calculation that tends to reduce the chi square value (Bailey 
1995; Hays 1973).  If the chi square value was lowered, it might change the significance 
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level to .02 or .05, but they are acceptable significance levels.  Hypothesis C is not 
supported by the data.  Large houses in BR1 do have the most prestige materials, but they 
do not remain the highest throughout the life of the village. 
Summary 
     Hypothesis A (Prentiss et al. 2006) states that early Mid-Fraser Canyon settlement was 
less dense and people had more access to raw materials.  As packing occurred, we expect 
to see a decrease in materials diversity over time, but the data show an increase of 
diversity over time. 
     Hypothesis B (Hayden 1997) states that large houses should have more control of land 
and larger trade connections, thus despite packing they should retain the highest diversity 
of raw materials throughout the sequence.  The data show medium sized houses have 
greater diversity, though the small sample sizes could be misleading (Table 6.3, Figure 
6.11). 
     Hypothesis C (Hayden 1997) states that large houses reflect higher ranked groups, and 
that large houses should remain the highest status throughout the life of the village.  The 
data do not support that either.  Figure 6.18 shows that during BR1 large houses had the 
greatest prestige materials, but after that, the medium sized houses had more.  Small 
sample size could be affecting these patterns. 
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CHAPTER 7: 
RESULTS AND CONCLUSIONS 
     This chapter discusses the hypotheses and whether the data from Bridge River will 
support them.  It also discusses obsidian trade and has a final overview and conclusions.  
For Bridge River, obsidian is one of the best indicators of trade with other groups as it 
comes from an area where the inhabitants were historically hostile to the Lillooet Indians. 
Hypotheses Testing 
     Hypothesis A states that early Mid-Fraser Canyon settlement was less dense in 
population (Prentiss et al. 2006).  Therefore people should have had wider access to 
various Mid-Fraser raw materials.  Late Mid-Fraser Canyon settlement was increasingly 
packed.  Therefore access to raw materials should be reduced as packing increased.  As 
packing occurred, and more people moved into villages, it was likely that mobility 
decreased for the majority of the people.  This packing can cause defined ownership of 
territory and resources within a group’s area.  A decrease in mobility would likely cause a 
decrease in diversity of materials because people would be not go to restricted areas.  
However, increased trade might offset the reduced diversity by providing materials from 
restricted or distant areas.  With the salmon fisheries providing large quantities of fish 
and the packing providing labor, the inhabitants of the Mid-Fraser Canyon could produce 
large amounts of dried fish for winter food and trade (Hayden 1998).   
     If Hypothesis A works for Bridge River, then we would expect to see a decline in 
diversity over time.  The materials recovered from the excavations at Bridge River do not 
show decline in diversity or access to raw materials.  Instead, the materials richness 
increases with the population increase and falls with the population decrease: 
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  BR1-14, BR2-17, BR3-20, and BR4-16.  It is likely that greater trade during BR3 and 
the large sample size accounts for the greater richness during that time period. 
     Hypothesis B states that large Bridge River houses should have more control of land 
and larger trade connections, thus despite packing, they should retain the highest diversity 
of raw materials throughout the sequence (Hayden 1997).  The data from the Bridge 
River excavations do not show large houses having greater diversity.  The greater 
diversity is from the larger population and is not related to large house size.  Medium 
sized houses were much more common than large houses during BR3 and they produced 
most of the materials.  The complete excavation of both a medium and a large sized 
housepit may be needed to resolve house size and sample size issues. 
     Hypothesis C states that large houses reflect higher ranked groups, and that large 
houses should remain the highest status throughout the life of the village (Hayden 1997).  
The current data from the Bridge River site does not show wealthy, powerful corporate 
groups living in large houses.  During BR3, the most populous time, large houses may 
have dominated the village, but there were three times as many medium sized pithouses 
as large ones (no small), and prestige items and materials are not concentrated in the large 
ones.  That may show a social organizational difference between Bridge River and 
Keatley Creek, or it may just be a problem with small samples.  At this time, no housepits 
at Bridge River have been fully excavated, and that may cause small sample problems. 
Obsidian Trade 
     Those graphs give the impression that there are large quantities of those materials.  
Their quantities are low, and when the dacite is added in, most other materials are barely 
seen as in Figures 6.1-6.4.  Any examination of materials is much easier without dacite as 
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in Figures 6.5-6.8.  For this study, obsidian is probably the biggest indicator of trade with 
other regions. 
   One fact dominates all considerations of obsidian trade and utilization in the 
Interior Plateau:  in no site or time period is obsidian represented as more than an 
extreme minority raw material occurrence.  In most reported instances, obsidian 
debitage and formed implements/objects, if present at all, occur in frequencies 
representing less than 1% of total chipped stone assemblages.  In the vast majority 
of prehistoric contexts obsidian occurs as utilitarian implements, particularly 
projectile points, bifaces and waste flakes (Galm 1994:282).   
 
     Hayden (2000) reports that obsidian in the Keatley Creek area has been sourced to 
Anahim.  But the Anahim source is located in Chilcotin territory, and Teit (1909) states 
that there was practically no trade with them.  While there may have been more direct 
trade between the Lillooet Indians and the Chilcotins in the past, the general trend into 
modern times has been for traditional enemies to lose their animosity.  European trade 
goods, diseases and politics have done much to bring traditional enemies together.  Teit 
(1909) reports that the Chilcotins had extensive trade with the Bella Coola on the coast, 
and Carlson (1994:323) reports that “most obsidian traveled from the interior to the coast 
and was presumably exchanged for coastal products.”  Much Anahim obsidian is found 
on the coast (Carlson 1994).  Figure 5.1 shows the obsidian trade from Anahim going 
southeast to the coast and southwest to the Fraser River area.  “The Lillooet were great 
traders, and transported many products of the interior to the coasts, and vice versa” (Teit 
1909:231).  The ethnographies describe much warfare between groups, and they say there 
was little contact between the Chilcotins and other tribes in the Interior (Teit 1909).  
Stryd (1973:56) talks about trade in marine shell and obsidian and states: 
   The Fraser Lillooets obtained much of their saltwater shell from the Lower 
Lillooets, who procured it from the Coast Salish around Howe Sound (Teit 
1906:232), and from the western Shuswap, who acquired their shell from the 
Chilcotin and Carrier (Teit 1900:259).  As already mentioned, nearly all of the 
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obsidian recovered from around Lillooet came from the Rainbow Mountains near 
Anahim Lake.  It too probably came via the Chilcotins or Carriers and the western 
Shuswap for little direct trade took place between the Lillooets and the Chilcotins 
(Teit 1906:233). 
 
     Warfare and raiding was a common occurrence in the Pacific Northwest, with the 
acquisition of dried salmon and slaves being the principal objective (Cannon 1992).  
Trade was complimentary to the raiding, all of which could be an economic gain for the 
raiders (Cannon 1992).  Warfare and raiding was more of an economic strategy than 
revenge, and many historical and ethnographic accounts of raiding correlates with low 
salmon harvests in the territory of the raiders (Cannon 1992).  The raiders commonly 
attacked tribes several tribal territories away from their own territory because retaliatory 
attacks would be much harder if the avenging group has to travel long distances and 
through other territories to attack the offending raiders.  Logistics became more difficult 
because of the distance, and they could also be attacked by the inhabitants of the territory 
they had to cross to get to the offending raiders (Cannon 1992). 
     To travel to the obsidian sources means traveling through enemy territory, and with so 
many other flaked tool stone sources available, it might not be worth the risk (Teit 1909).  
And while the Lillooet Indians were known for their peaceful ways, that did not help 
them when traveling out of their area or when others came to raid them (Teit 1909).  
Trade and trading partners can change over time, and probably the biggest most rapid 
changes happened with the introduction of European diseases and trade goods, especially 
iron tools and weapons (Diamond 1997).   
     Chemical trace-element sourcing of obsidian found at the Bridge River site, and more 
studies of trade relationships will likely be needed to determine where the obsidian was 
coming from and by what route it traveled.  “The archaeological record lacks data on the 
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mechanics of the obsidian trade, although the considerable distances traveled by obsidian, 
which crossed linguistic and ethnic boundaries, indicate that trade from group to group 
was the probable mechanism rather than members of each native group traveling to 
sources themselves” (Carlson 1994:321-323).  Local Bridge River sources of obsidian 
have not been found, and Garibaldi obsidian is inferior in quality and was not favored 
even though it was closer and presumed safer to obtain (Carlson 1994). 
     We can be certain that the people of the Bridge River site were trading to obtain 
obsidian, and were likely trading in many commodities, most of which would not be 
preserved in the archaeological record, such as dried fish, hides and oil.  But the Bridge 
River site is located in an area of abundant prestigious groundstone material that must 
have been traded because of its presence throughout the Pacific Northwest.  It is likely 
that they traded both finished groundstone and raw material, as evidence of groundstone 
manufacturing with nephrite and steatite have been found on the Lower Fraser River and 
the mouth of the Fraser River (Blake 2004; Emmons 1923; Smith 1909), and it seems 
doubtful that fragile items such as the tube pipes in Figure 5.4 would be transported long 
distances.  While the groundstone industry appears to be important, fish was more 
important and was likely the main trading item for the Middle Fraser Canyon.  Other 
sources of prestigious groundstone material are found in smaller quantities in 
Washington, Yukon, Alaska and Wyoming (Darwent 1998; Galm 1994).  But those 
materials (nephrite, steatite) can not be traced to their sources or tracked by the direction 
of trade like obsidian which has distinct chemical compositions (Galm 1994). 
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Final Overview and Conclusions 
     One important aspect of studying lithic prestige items and raw materials is for 
examining social inequality in a culture.  Social inequality in the prehistoric record can be 
inferred from the prestige items and materials found, and it appears from the data at 
Bridge River that social inequality did not start early in the formation of the village, but 
later, in BR3 (1375-1139 cal. B.P.), or during the village’s great expansion.  The largest 
variety and quantity of prestige materials occurred then, and probably the most trade as 
well, as indicated by obsidian. 
     Prestige in the historic period was different than the prehistoric mostly because of 
European trade goods, where guns and iron took the center stage.  Ethnographic accounts 
by early explorers and others such as Teit (1909) and Jewitt (1815) have shown how 
important iron had become for prestige in the historic period.  In the twenty-first century, 
prestige among Lillooet Indians is mostly seen as chiefly positions.  In many modern 
United States situations, material items such as new cars and large houses are prestigious.  
But political positions are also prestigious such as a Mayor, similar to the chiefly 
positions of the Indians.  Perhaps the Indians have changed to a non-material goods 
prestige society now.  Chiefly positions may be the main form of prestige, as I did not 
observe any prestige based on wealth among the Lillooet Indians as is so common in the 
United States. 
     It seems that this study is based on two types of data:  large data sets and small data 
sets.  The large data sets must be more reliable because a few items added or subtracted 
can not affect the final outcome.  Small samples however, are much less reliable because 
only a few items can affect the results.  Clearly, the prestige materials are the most 
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numerous during the great village expansion, but how prevalent prestige was before is 
hard to say.  The prestige materials and items are there, but only in small numbers.  And 
to determine whether prestige is more common in large or medium sized houses will 
likely require the excavation of a medium and a large sized housepit.  The increase in 
obsidian in BR3 means more trade, even if it coincides with the large village growth, as 
obsidian is not native to the area and had to be imported.   
     The diversity part of this study did not turn out as expected.  The richness tables show 
the increase in diversity to BR3 and then a decline.  The computer generated plots are 
inconclusive as well as Pielou’s Evenness Index.  More excavations and larger data sets 
may be required to resolve the diversity problem, and that may also help with the social 
inequality issue.   
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APPENDIX A: 
BRIDGE RIVER MATERIALS RAW DATA FOR OCCUPATIONS 
Bridge River 1 (BR1) Bridge River 2 (BR2) 
Material Quantity  Material Quantity
Dacite  479  Dacite  1112
Slate 26  Slate 56
Silic Shale 16  Silic Shale 26
Pisolite 19  Obsidian 9
Basalt 25  Pisolite 19
Nephrite 3  Basalt 45
Copper 6  Nephrite 2
Quartzite 3  Copper 7
Steatite 1  Quartzite 5
Chert 5  Chert 17
Jasper 11  Jasper 17
Chalcedony 12  Chalcedony 20
Igneous Intrusives 1  Igneous Intrusives 2
Limestone 1  Graphite 1
14 608  Conglomerate 1
   Phylite 2
   Mica 1
   17 1342
     
Bridge River 3 (BR3) Bridge River 4 (BR4) 
Material Quantity  Material Quantity
Dacite 3096  Dacite 680
Slate 193  Slate 51
Silic Shale 66  Silic Shale 19
Obsidian 74  Obsidian 5
Pisolite 46  Pisolite 8
Basalt 172  Basalt 31
Nephrite 6  Copper 7
Copper 14  Quartzite 11
Quartzite 26  Steatite 2
Steatite 8  Chert 13
Chert 48  Jasper 16
Jasper 45  Chalcedony 10
Chalcedony 70  Igneous Intrusives 1
Igneous Intrusives 9  Sandstone 1
Sandstone 3  Misc. Stone 1
Conglomerate 1  Gray Vitric Tuff 1
Andesite 1  16 857
Phylite 1    
Serpentinite 1    
Galena 1    
20 3881    
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APPENDIX B: 
BRIDGE RIVER MATERIALS RAW DATA FOR MEDIUM AND LARGE 
HOUSEPITS 
Medium Bridge River 1 (MBR1)  Medium Bridge River 2 (MBR2) 
Material Quantity   Material Quantity 
Dacite 231   Dacite 658 
Slate 16   Slate 40 
Silicified Shale 5   Silicified Shale 18 
Pisolite 9   Obsidian 7 
Basalt 12   Pisolite 7 
Nephrite 2   Basalt 29 
Quartzite 2   Nephrite 2 
Steatite 1   Copper 3 
Jasper 4   Quartzite 4 
Chalcedony 9   Chert 7 
Igneous Intrusives 1   Jasper 11 
11 292   Chalcedony 5 
    Igneous Intrusives 2 
    Graphite 1 
    Conglomerate 1 
    Mica 1 
    16 796 
     
Medium Bridge River 3 (MBR3)  Medium Bridge River 4 (MBR4) 
Material Quantity   Material Quantity 
Dacite 2728   Dacite 445 
Slate 176   Slate 35 
Silicified Shale 62   Silicified Shale 8 
Obsidian 68   Obsidian 4 
Pisolite 41   Pisolite 6 
Basalt 142   Basalt 20 
Nephrite 5   Copper 3 
Copper 11   Quartzite 5 
Quartzite 23   Steatite 2 
Steatite 5   Chert 11 
Chert 41   Jasper 12 
Jasper 41   Chalcedony 6 
Chalcedony 63   Igneous Intrusives 1 
Igneous Intrusives 9   13 558 
Sandstone 2    
Conglomerate 1     
Andesite 1     
Phylite 1     
Serpentinite 1     
Galena 1     
20 3422     
     
Large Bridge River 1 (LBR1)  Large Bridge River 2 (LBR2) 
Material   Quantity   Material Quantity 
Dacite 248   Dacite 454 
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Slate 10   Slate 16 
Silicified Shale 11   Silicified Shale 8 
Pisolite 10   Obsidian 2 
Basalt 13   Pisolite 12 
Nephrite 1   Basalt 16 
Copper 5   Copper 4 
Quartzite 1   Quartzite 1 
Chert 5   Chert 10 
Jasper 7   Jasper 6 
Chalcedony 3   Chalcedony 15 
Limestone 1   Phylite 2 
12 315   12 546 
     
Large Bridge River 3 (LBR3)  Large Bridge River 4 (LBR4) 
Material Quantity   Material Quantity 
Dacite 368   Dacite 235 
Slate 17   Slate 16 
Silicified Shale 4   Silicified Shale 11 
Obsidian 6   Obsidian 1 
Pisolite 5   Pisolite 2 
Basalt 30   Basalt 11 
Nephrite 1   Copper 4 
Copper 3   Quartzite 6 
Quartzite 3   Chert 2 
Steatite 3   Jasper 4 
Chert 7   Chalcedony 4 
Jasper 7   Sandstone 1 
Chalcedony 7   Misc. Stone 1 
Sandstone 1   Gray Vitric Tuff 1 
14 462   14 299 
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APPENDIX C: 
BRIDGE RIVER IBMPC INPUT DATA WITH DACITE FOR DIVERSITY 
PROGRAM FOR OCCUPATIONS 
Bridge River Diversity IBMPC Input Data 
with Dacite  
Material BR1 BR2 BR3 BR4
Dacite 479 1112 3096 680
Slate 26 56 193 51
Silicifited Shale 16 26 66 19
Obsidian 0 9 74 5
Pisolite 19 19 46 8
Nephrite 3 2 6 0
Copper 6 7 14 7
Quartzite 3 5 26 11
Basalt 25 45 172 31
Steatite 1 0 8 2
Green Chert 0 0 0 0
Chert 5 17 48 13
Jasper 11 17 45 16
Chalcedony 12 20 70 10
Igneous Intrusive 1 2 9 1
Granite 0 0 0 0
White Stone Marble 0 0 0 0
Green Siltstone 0 0 0 0
Sandstone 0 0 3 1
Graphite 0 1 0 0
Conglomerate 0 1 1 0
Andesite 0 0 1 0
Vesicular Basalt 0 0 0 0
Phylite 0 2 1 0
Limestone 1 0 0 0
Mica 0 1 0 0
Porphyry 0 0 0 0
Silicified Wood 0 0 0 0
Schist/Gneiss 0 0 0 0
Misc. Stone 0 0 0 1
Serpentinite 0 0 1 0
Gray Vitric Tuff 0 0 0 1
Gypsum 0 0 0 0
Green Fine Mudstone 0 0 0 0
Galena 0 0 1 0
35 608 1342 3881 857
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APPENDIX D: 
BRIDGE RIVER IBMPC INPUT DATA WITHOUT DACITE FOR DIVERSITY 
PROGRAM FOR OCCUPATIONS 
Bridge River Diversity IBMPC Input Data 
without Dacite  
Material BR1 BR2 BR3 BR4
Slate 26 56 193 51
Silicifited Shale 16 26 66 19
Obsidian 0 9 74 5
Pisolite 19 19 46 8
Nephrite 3 2 6 0
Copper 6 7 14 7
Quartzite 3 5 26 11
Basalt 25 45 172 31
Steatite 1 0 8 2
Green Chert 0 0 0 0
Chert 5 17 48 13
Jasper 11 17 45 16
Chalcedony 12 20 70 10
Igneous Intrusive 1 2 9 1
Granite 0 0 0 0
White Stone Marble 0 0 0 0
Green Siltstone 0 0 0 0
Sandstone 0 0 3 1
Graphite 0 1 0 0
Conglomerate 0 1 1 0
Andesite 0 0 1 0
Vesicular Basalt 0 0 0 0
Phylite 0 2 1 0
Limestone 1 0 0 0
Mica 0 1 0 0
Porphyry 0 0 0 0
Silicified Wood 0 0 0 0
Schist/Gneiss 0 0 0 0
Misc. Stone 0 0 0 1
Serpentinite 0 0 1 0
Gray Vitric Tuff 0 0 0 1
Gypsum 0 0 0 0
Green Fine Mudstone 0 0 0 0
Galena 0 0 1 0
34 129 230 785 177
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APPENDIX E: 
BRIDGE RIVER IBMPC INPUT DATA WITH DACITE FOR DIVERSITY 
PROGRAM FOR MEDIUM AND LARGE HOUSEPITS FOR OCCUPATIONS 
Bridge River Diversity Medium and Large Housepit IBMPC Input 
Data with Dacite  
Material MBR1 MBR2 MBR3 MBR4 LBR1 LBR2 LBR3 LBR4
Dacite 231 658 2728 445 248 454 368 235
Slate 16 40 176 35 10 16 17 16
Silicifited Shale 5 18 62 8 11 8 4 11
Obsidian 0 7 68 4 0 2 6 1
Pisolite 9 7 41 6 10 12 5 2
Nephrite 2 2 5 0 1 0 1 0
Copper 0 3 11 3 5 4 3 4
Quartzite 2 4 23 5 1 1 3 6
Basalt 12 29 142 20 13 16 30 11
Steatite 1 0 5 2 0 0 3 0
Green Chert 0 0 0 0 0 0 0 0
Chert 0 7 41 11 5 10 7 2
Jasper 4 11 41 12 7 6 7 4
Chalcedony 9 5 63 6 3 15 7 4
Igneous Intrusive 1 2 9 1 0 0 0 0
Granite 0 1 0 0 0 0 0 0
White Stone Marble 0 0 0 0 0 0 0 0
Green Siltstone 0 0 0 0 0 0 0 0
Sandstone 0 0 2 0 0 0 1 1
Graphite 0 1 0 0 0 0 0 0
Conglomerate 0 0 1 0 0 0 0 0
Andesite 0 0 1 0 0 0 0 0
Vesicular Basalt 0 0 0 0 0 0 0 0
Phylite 0 0 1 0 0 2 0 0
Limestone 0 0 0 0 1 0 0 0
Mica 0 1 0 0 0 0 0 0
Porphyry 0 0 0 0 0 0 0 0
Silicified Wood 0 0 0 0 0 0 0 0
Schist/Gneiss 0 0 0 0 0 0 0 0
Misc. Stone 0 0 0 0 0 0 0 1
Serpentinite 0 0 1 0 0 0 0 0
Gray Vitric Tuff 0 0 0 0 0 0 0 1
Gypsum 0 0 0 0 0 0 0 0
Green Fine Mudstone 0 0 0 0 0 0 0 0
Galena 0 0 1 0 0 0 0 0
35 292 796 3422 558 315 546 462 299
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APPENDIX F: 
BRIDGE RIVER IBMPC INPUT DATA WITHOUT DACITE FOR DIVERSITY 
PROGRAM FOR MEDIUM AND LARGE HOUSEPITS FOR OCCUPATIONS 
Bridge River Diversity Medium and Large Housepit IBMPC Input 
Data without Dacite  
Material MBR1 MBR2 MBR3 MBR4 LBR1 LBR2 LBR3 LBR4
Slate 16 40 176 35 10 16 17 16
Silicifited Shale 5 18 62 8 11 8 4 11
Obsidian 0 7 68 4 0 2 6 1
Pisolite 9 7 41 6 10 12 5 2
Nephrite 2 2 5 0 1 0 1 0
Copper 0 3 11 3 5 4 3 4
Quartzite 2 4 23 5 1 1 3 6
Basalt 12 29 142 20 13 16 30 11
Steatite 1 0 5 2 0 0 3 0
Green Chert 0 0 0 0 0 0 0 0
Chert 0 7 41 11 5 10 7 2
Jasper 4 11 41 12 7 6 7 4
Chalcedony 9 5 63 6 3 15 7 4
Igneous Intrusive 1 2 9 1 0 0 0 0
Granite 0 1 0 0 0 0 0 0
White Stone Marble 0 0 0 0 0 0 0 0
Green Siltstone 0 0 0 0 0 0 0 0
Sandstone 0 0 2 0 0 0 1 1
Graphite 0 1 0 0 0 0 0 0
Conglomerate 0 0 1 0 0 0 0 0
Andesite 0 0 1 0 0 0 0 0
Vesicular Basalt 0 0 0 0 0 0 0 0
Phylite 0 0 1 0 0 2 0 0
Limestone 0 0 0 0 1 0 0 0
Mica 0 1 0 0 0 0 0 0
Porphyry 0 0 0 0 0 0 0 0
Silicified Wood 0 0 0 0 0 0 0 0
Schist/Gneiss 0 0 0 0 0 0 0 0
Misc. Stone 0 0 0 0 0 0 0 1
Serpentinite 0 0 1 0 0 0 0 0
Gray Vitric Tuff 0 0 0 0 0 0 0 1
Gypsum 0 0 0 0 0 0 0 0
Green Fine Mudstone 0 0 0 0 0 0 0 0
Galena 0 0 1 0 0 0 0 0
34 61 138 694 113 67 92 94 64
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APPENDIX G: 
CALCULATION OF CHI SQUARE TEST OF INDEPENDENCE FOR 
PRESTIGE MATERIALS IN MEDIUM AND LARGE SIZED HOUSEPITS 
Observed Raw Data Quantities   
 BR1 BR2 BR3 BR4 Total
Medium 4.00 13.00 89.00 9.00 115.00
Large 6.00 6.00 13.00 5.00 30.00
 10.00 19.00 102.00 14.00 145.00
      
Expected Raw Data Quantities   
 BR1 BR2 BR3 BR4  
Medium 7.93 15.07 80.90 11.10  
Large 2.07 3.93 21.10 2.90  
      
Observed Expected O-E |O-E|-.5 (|O-E|-.5)(|O-E|-.5) (|O-E|-.5)(|O-E|-.5)/E
4.00 7.93 -3.93 3.43 11.77199762 1.484295352
6.00 2.07 3.93 3.43 11.77199762 5.689798851
13.00 15.07 -2.07 1.57 2.461652794 0.16335911
6.00 3.93 2.07 1.57 2.461652794 0.626209921
89.00 80.90 8.10 7.60 57.81242568 0.714646353
13.00 21.10 -8.10 7.60 57.81242568 2.739477688
9.00 11.10 -2.10 1.60 2.571046373 0.231553866
5.00 2.90 2.10 1.60 2.571046373 0.887623153
    Chi Square= 12.53696429
    degrees of freedom=3 
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APPENDIX H: 
PRESTIGE MATERIALS DATA FOR OCCUPATIONS WITH VOLUME 
ADJUSTMENT 
Volume Adjustment Divisors  Volume Adjusted Totals 
BR1 0.575   BR1 17.39  
BR2 1.11   BR2 17.12  
BR3 2.5125   BR3 40.60  
BR4 0.9375   BR4 14.93  
       
Prestige BR1   Prestige BR2  
Material Quantity 
Volume 
Adjusted Material Quantity
Volume 
Adjusted 
Obsidian 0 0.00  Obsidian 9 8.11 
Nephrite 3 5.22  Nephrite 2 1.80 
Copper 6 10.43  Copper 7 6.31 
Steatite 1 1.74  Steatite 0 0.00 
Mica 0 0.00  Mica 1 0.90 
Total 10 17.39  Total 19 17.12 
0.575    1.11   
       
Prestige BR3   Prestige BR4  
Material Quantity 
Volume 
Adjusted Material Quantity
Volume 
Adjusted 
Obsidian 74 29.45  Obsidian 5 5.33 
Nephrite 6 2.39  Nephrite 0 0.00 
Copper 14 5.57  Copper 7 7.47 
Steatite 8 3.18  Steatite 2 2.13 
Mica 0 0.00  Mica 0 0.00 
Total 102 40.60  Total 14 14.93 
2.5125    0.9375   
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APPENDIX I: 
PRESTIGE MATERIALS DATA FOR MEDIUM AND LARGE HOUSEPITS 
WITH VOLUME ADJUSTMENT 
Volume Adjustment Divisors  Volume Adjusted Totals 
 Medium Large   Medium Large
BR1 0.4125 0.1625  BR1 9.70 36.92
BR2 0.63 0.48  BR2 20.63 12.50
BR3 2.0425 0.47  BR3 43.57 27.66
BR4 0.615 0.3225  BR4 14.63 15.50
       
Prestige Medium BR1  Prestige Large BR1  
Material Quantity Volume Adjusted Material Quantity Volume Adjusted 
Obsidian 0 0.00  Obsidian 0 0.00
Nephrite 2 4.85  Nephrite 1 6.15
Copper 1 2.42  Copper 5 30.77
Steatite 1 2.42  Steatite 0 0.00
Mica 0 0.00  Mica 0 0.00
Total 4 9.70  Total 6 36.92
0.4125    0.1625   
       
Prestige Medium BR2  Prestige Large BR2  
Material Quantity Volume Adjusted Material Quantity Volume Adjusted 
Obsidian 7 11.11  Obsidian 2 4.17
Nephrite 2 3.17  Nephrite 0 0.00
Copper 3 4.76  Copper 4 8.33
Steatite 0 0.00  Steatite 0 0.00
Mica 1 1.59  Mica 0 0.00
Total 13 20.63  Total 6 12.50
0.63    0.48   
       
Prestige Medium BR3  Prestige Large BR3  
Material Quantity Volume Adjusted Material Quantity Volume Adjusted 
Obsidian 68 33.29  Obsidian 6 12.77
Nephrite 5 2.45  Nephrite 1 2.13
Copper 11 5.39  Copper 3 6.38
Steatite 5 2.45  Steatite 3 6.38
Mica 0 0.00  Mica 0 0.00
Total 89 43.57  Total 13 27.66
2.0425    0.47   
       
Prestige Medium BR4  Prestige Large BR4  
Material Quantity Volume Adjusted Material Quantity Volume Adjusted 
Obsidian 4 6.50  Obsidian 1 3.10
Nephrite 0 0.00  Nephrite 0 0.00
Copper 3 4.88  Copper 4 12.40
Steatite 2 3.25  Steatite 0 0.00
Mica 0 0.00  Mica 0 0.00
Total 9 14.63  Total 5 15.50
0.615    0.3225   
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APPENDIX J: 
BRIDGE RIVER MATERIALS DATA FOR OCCUPATIONS WITH VOLUME 
ADJUSTMENT 
Volume Adjustment Divisors  Volume Adjusted Totals 
BR1 0.575   BR1 1057.39  
BR2 1.11   BR2 1209.01  
BR3 2.5125   BR3 1544.68  
BR4 0.9375   BR4 90.77  
       
BR1 Materials   BR2 Materials  
Materials Quantity Volume Adjusted  Materials Quantity Volume Adjusted  
Dacite  479 833.04  Dacite  1112 1001.80
Slate 26 45.22  Slate 56 50.45
Silic Shale 16 27.83  Silic Shale 26 23.42
Pisolite 19 33.04  Obsidian 9 8.11
Basalt 25 43.48  Pisolite 19 17.12
Nephrite 3 5.22  Basalt 45 40.54
Copper 6 10.43  Nephrite 2 1.80
Quartzite 3 5.22  Copper 7 6.31
Steatite 1 1.74  Quartzite 5 4.50
Chert 5 8.70  Chert 17 15.32
Jasper 11 19.13  Jasper 17 15.32
Chalcedony 12 20.87  Chalcedony 20 18.02
Igneous 
Intrusives 1 1.74  
Igneous 
Intrusives 2 1.80
Limestone 1 1.74  Graphite 1 0.90
     14 608 1057.39  Conglomerate 1 0.90
    Phylite 2 1.80
    Mica 1 0.90
         17 1342 1209.01
       
BR3 Materials   BR4 Materials  
Materials Quantity Volume Adjusted  Materials Quantity Volume Adjusted  
Dacite 3096 1232.24  Dacite 680 72.48
Slate 193 76.82  Slate 51 4.52
Silic Shale 66 26.27  Silic Shale 19 1.55
Obsidian 74 29.45  Obsidian 5 1.73
Pisolite 46 18.31  Pisolite 8 1.08
Basalt 172 68.46  Basalt 31 4.03
Nephrite 6 2.39  Copper 7 0.14
Copper 14 5.57  Quartzite 11 0.33
Quartzite 26 10.35  Steatite 2 0.61
Steatite 8 3.18  Chert 13 0.19
Chert 48 19.10  Jasper 16 1.12
Jasper 45 17.91  Chalcedony 10 1.05
Chalcedony 70 27.86  
Igneous 
Intrusives 1 1.64
Igneous 
Intrusives 9 3.58  Sandstone 1 0.21
Sandstone 3 1.19  Misc. Stone 1 0.07
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Conglomerate 1 0.40  Gray Vitric Tuff 1 0.02
Andesite 1 0.40  16 857 90.77
Phylite 1 0.40     
Serpentinite 1 0.40     
Galena 1 0.40     
20 3881 1544.68     
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APPENDIX K: 
BRIDGE RIVER DATA FOR PIELOU’S EVENNESS INDEX J 
Materials Per Occupation- BR1 1864-1696 BP 
With Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Dacite  479 0.79 -0.19 2 1.39 
Slate 26 0.04 -0.13 2 1.39 
Silic Shale 16 0.03 -0.10 2 1.39 
Pisolite 19 0.03 -0.11 2 1.39 
Basalt 25 0.04 -0.13 2 1.39 
Nephrite 3 0.00 -0.03 2 1.39 
Copper 6 0.01 -0.05 2 1.39 
Quartzite 3 0.00 -0.03 2 1.39 
Steatite 1 0.00 -0.01 2 1.39 
Chert 5 0.01 -0.04 2 1.39 
Jasper 11 0.02 -0.07 2 1.39 
Chalcedony 12 0.02 -0.08 2 1.39 
Igneous 
Intrusives 1 0.00 -0.01 2 1.39 
Limestone 1 0.00 -0.01 2 1.39 
14 608 1.00 0.98  19.41 
      
  .98 divided by 19.41=  0.05 
Without Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Slate 26 0.20 -0.32 2 1.39 
Silic Shale 16 0.12 -0.26 2 1.39 
Pisolite 19 0.15 -0.28 2 1.39 
Basalt 25 0.19 -0.32 2 1.39 
Nephrite 3 0.02 -0.09 2 1.39 
Copper 6 0.05 -0.14 2 1.39 
Quartzite 3 0.02 -0.09 2 1.39 
Steatite 1 0.01 -0.04 2 1.39 
Chert 5 0.04 -0.13 2 1.39 
Jasper 11 0.09 -0.21 2 1.39 
Chalcedony 12 0.09 -0.22 2 1.39 
Igneous 
Intrusives 1 0.01 -0.04 2 1.39 
Limestone 1 0.01 -0.04 2 1.39 
13 129 1.00 2.17  18.02 
      
  2.17 divided by 18.02= 0.12 
      
Materials Per Occupation- BR2 1646-1414 BP 
With Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Dacite  1112 0.83 -0.16 2 1.39 
Slate 56 0.04 -0.13 2 1.39 
Silic Shale 26 0.02 -0.08 2 1.39 
 
 102
Obsidian 9 0.01 -0.03 2 1.39 
Pisolite 19 0.01 -0.06 2 1.39 
Basalt 45 0.03 -0.11 2 1.39 
Nephrite 2 0.00 -0.01 2 1.39 
Copper 7 0.01 -0.03 2 1.39 
Quartzite 5 0.00 -0.02 2 1.39 
Chert 17 0.01 -0.06 2 1.39 
Jasper 17 0.01 -0.06 2 1.39 
Chalcedony 20 0.01 -0.06 2 1.39 
Igneous 
Intrusives 2 0.00 -0.01 2 1.39 
Graphite 1 0.00 -0.01 2 1.39 
Conglomerate 1 0.00 -0.01 2 1.39 
Phylite 2 0.00 -0.01 2 1.39 
Mica 1 0.00 -0.01 2 1.39 
17 1342 1.00 0.84  23.57 
      
  .84 divided by 23.57=  0.04 
Without Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Slate 56 0.24 -0.34 2 1.39 
Silic Shale 26 0.11 -0.25 2 1.39 
Obsidian 9 0.04 -0.13 2 1.39 
Pisolite 19 0.08 -0.21 2 1.39 
Basalt 45 0.20 -0.32 2 1.39 
Nephrite 2 0.01 -0.04 2 1.39 
Copper 7 0.03 -0.11 2 1.39 
Quartzite 5 0.02 -0.08 2 1.39 
Chert 17 0.07 -0.19 2 1.39 
Jasper 17 0.07 -0.19 2 1.39 
Chalcedony 20 0.09 -0.21 2 1.39 
Igneous 
Intrusives 2 0.01 -0.04 2 1.39 
Graphite 1 0.00 -0.02 2 1.39 
Conglomerate 1 0.00 -0.02 2 1.39 
Phylite 2 0.01 -0.04 2 1.39 
Mica 1 0.00 -0.02 2 1.39 
16 230 1.00 2.22  22.18 
      
  2.22 divided by 22.18= 0.10 
      
Materials Per Occupation- BR3 1375-1139 BP 
With Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Dacite 3096 0.80 -0.18 2 1.39 
Slate 193 0.05 -0.15 2 1.39 
Silic Shale 66 0.02 -0.07 2 1.39 
Obsidian 74 0.02 -0.08 2 1.39 
Pisolite 46 0.01 -0.05 2 1.39 
Basalt 172 0.04 -0.14 2 1.39 
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Nephrite 6 0.00 -0.01 2 1.39 
Copper 14 0.00 -0.02 2 1.39 
Quartzite 26 0.01 -0.03 2 1.39 
Steatite 8 0.00 -0.01 2 1.39 
Chert 48 0.01 -0.05 2 1.39 
Jasper 45 0.01 -0.05 2 1.39 
Chalcedony 70 0.02 -0.07 2 1.39 
Igneous 
Intrusives 9 0.00 -0.01 2 1.39 
Sandstone 3 0.00 -0.01 2 1.39 
Conglomerate 1 0.00 0.00 2 1.39 
Andesite 1 0.00 0.00 2 1.39 
Phylite 1 0.00 0.00 2 1.39 
Serpentinite 1 0.00 0.00 2 1.39 
Galena 1 0.00 0.00 2 1.39 
20 3881 1.00 0.95  27.73 
      
  .95 divided by 27.73=  0.03 
Without Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Slate 193 0.25 -0.34 2 1.39 
Silic Shale 66 0.08 -0.21 2 1.39 
Obsidian 74 0.09 -0.22 2 1.39 
Pisolite 46 0.06 -0.17 2 1.39 
Basalt 172 0.22 -0.33 2 1.39 
Nephrite 6 0.01 -0.04 2 1.39 
Copper 14 0.02 -0.07 2 1.39 
Quartzite 26 0.03 -0.11 2 1.39 
Steatite 8 0.01 -0.05 2 1.39 
Chert 48 0.06 -0.17 2 1.39 
Jasper 45 0.06 -0.16 2 1.39 
Chalcedony 70 0.09 -0.22 2 1.39 
Igneous 
Intrusives 9 0.01 -0.05 2 1.39 
Sandstone 3 0.00 -0.02 2 1.39 
Conglomerate 1 0.00 -0.01 2 1.39 
Andesite 1 0.00 -0.01 2 1.39 
Phylite 1 0.00 -0.01 2 1.39 
Serpentinite 1 0.00 -0.01 2 1.39 
Galena 1 0.00 -0.01 2 1.39 
19 785 1.00 2.21  26.34 
      
  2.21 divided by 26.34= 0.08 
      
Materials Per Occupation- BR4 638-167 BP 
With Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Dacite 680 0.79 -0.18 2 1.39 
Slate 51 0.06 -0.17 2 1.39 
Silic Shale 19 0.02 -0.08 2 1.39 
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Obsidian 5 0.01 -0.03 2 1.39 
Pisolite 8 0.01 -0.04 2 1.39 
Basalt 31 0.04 -0.12 2 1.39 
Copper 7 0.01 -0.04 2 1.39 
Quartzite 11 0.01 -0.06 2 1.39 
Steatite 2 0.00 -0.01 2 1.39 
Chert 13 0.02 -0.06 2 1.39 
Jasper 16 0.02 -0.07 2 1.39 
Chalcedony 10 0.01 -0.05 2 1.39 
Igneous 
Intrusives 1 0.00 -0.01 2 1.39 
Sandstone 1 0.00 -0.01 2 1.39 
Misc. Stone 1 0.00 -0.01 2 1.39 
Gray Vitric Tuff 1 0.00 -0.01 2 1.39 
16 857 1.00 0.96  22.18 
      
  .96 divided by 22.18=  0.04 
Without Dacite     
Materials Quantity Proportion Shannon Pielou’s Index 
Slate 51 0.29 -0.36 2 1.39 
Silic Shale 19 0.11 -0.24 2 1.39 
Obsidian 5 0.03 -0.10 2 1.39 
Pisolite 8 0.05 -0.14 2 1.39 
Basalt 31 0.18 -0.31 2 1.39 
Copper 7 0.04 -0.13 2 1.39 
Quartzite 11 0.06 -0.17 2 1.39 
Steatite 2 0.01 -0.05 2 1.39 
Chert 13 0.07 -0.19 2 1.39 
Jasper 16 0.09 -0.22 2 1.39 
Chalcedony 10 0.06 -0.16 2 1.39 
Igneous 
Intrusives 1 0.01 -0.03 2 1.39 
Sandstone 1 0.01 -0.03 2 1.39 
Misc. Stone 1 0.01 -0.03 2 1.39 
Gray Vitric Tuff 1 0.01 -0.03 2 1.39 
15 177 1.00 2.18  20.79 
      
  2.18 divided by 20.79= 0.10 
 
